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IFTBODtJrCTIOIT.
G re a t and  g ro w in g  e v e r  i s  th e  d e b t o f  M ed ic ine  to  th e  
a l l i e d  s c ie n c e  o f  B a c te r io lo g y .  T h ere  i s ,  how ever, a  
c o n tr a -a c c o u n t  a s  t h e  fo rm e r p ro v id e s  many o f  th e  p ro b lem s 
and a t  th e  b e d s id e  t e s t s  th e  s o l u t io n s  o f f e r e d  by th e  l a t t e r  
Though t h i s  d e b t c an n o t be  com puted a c c u r a t e l y ,  i n d iv id u a l  
i te m s  may b e  su b m itte d  to  a  s c r u t in y  and th e  i te m  chosen  
h e re  i s  t h e  D ick  t e s t .
To th e  e p id e m io lo g is t ,  th e  b a c t e r i o l o g i s t ,  and to  th e  
c l i n i c i a n ,  S c a r l e t  F e v e r  p r e s e n t s  many p ro b le m s . Tow ards 
th e  s o l u t io n  o f  th e s e  a  g r e a t  advance  was made when, i n  1923 
G.H. and G .F .D ick  o f  Chicago p ro d u ced  e x p e r im e n ta l  S c a r l e t  
F e v e r  i n  a  human v o lu n te e r  by sw abbing h i s  t h r o a t  w ith  a  
c u l tu r e  o f  h a e m o ly tic  s t r e p to c o c c i .  L a te r  th e y  showed t h a t  
th e s e  s t r e p to c o c c i  p ro d u ce  a  s o lu b le  t o x in .  W orking on th e  
a n a lo g y  o f  th e  t e s t  f o r  s u s c e p t i b i l i t y  to  D ip h th e r ia  
in tro d u c e d  i n  1913 by S c h ic k  o f  V ie n n a , th e y  u se d  t h i s  t o x in  
f o r  a  t e s t  f o r  s u s c e p t i b i l i t y  to  S c a r l e t  F e v e r  a n d , i n  1924 , 
p u b lis h e d  t h e i r  f i r s t  com m unication  on t h i s  a s p e c t  o f  th e  
w ork. The t e s t  c o n s i s t s  o f  th e  i n j e c t i o n  i n to  th e  s k in  o f  
a  m inu te  q u a n t i ty  o f  a  d i l u t i o n  o f  th e  s t r e p to c o c c a l  to x in  
and a  p o s i t i v e  r e a c t i o n  i s  m a n ife s te d  by th e  d ev e lo p m en t, 
w i th in  tw e n ty - fo u r  h o u rs ,  o f  an  a r e a  o f  e ry them a round  th e  
s i t e  o f  i n j e c t i o n .  T h is  s k in  t e s t  i s  now known g e n e r a l ly  
a s  th e  D ick  t e s t .
F o llo w in g  th e s e  d i s c o v e r i e s  many w o rk e rs  have  t r i e d
( 1 ) .
t o  f i l l  th e  g a p s  i n  o u r know ledge o f  S o a r l e t  F e v e r  and  th e  
p r o g r e s s  made h a s  r a i s e d  th e  hope t h a t  t h i s  d i s e a s e  w i l l  
p ro v id e  th e  key  to  many o f  th e  p ro b lem s a s s o c i a t e d  w ith  th e  
i n f e c t i o u s  d i s e a s e s  i n  g e n e r a l .  Thus S c a r l e t  F e v e r ,  w hich  
com pared w ith  o th e r  i n f e c t i o n s ,  i s  a p p a r e n t ly  d e c r e a s in g  i n  
s ig n i f i c a n c e  a s  a  d i s e a s e ,  i s  becom ing more and  m ore 
p ro m in e n t i n  t h e  f i e l d  o f  r e s e a r c h .
T h is  t h e s i s  em bodies th e  r e s u l t s  o f  th e  D ick  t e s t  i n  
p a t i e n t s  s u f f e r in g  from  S c a r l e t  F e v e r  and  o th e r  d i s e a s e s  
an d  a n  a t te m p t  i s  made to  a s s e s s  th e  p r e s e n t  v a lu e  o f  t h i s  
t e s t .  The i n v e s t i g a t i o n  was c a r r i e d  o u t  a t  M o n sa ll F e v e r  
H o s p i t a l ,  M a n c h e s te r, d u r in g  th e  g r e a t e r  p a r t  o f  th e  y e a r s  
1928 and 1929 . I  am much in d e b te d  to  D r.D .S ag e  S u th e r la n d  
M ed ica l S u p e r in te n d e n t ,  f o r  h i s  encouragem ent and f o r  th e  
f a c i l i t i e s  p ro v id e d .
THE RELATIONSHIP OP THE STEEPTOCOCCI TO SCARLET FETTER.
I n  1884 L o e f f l e r  n o te d  t h a t  h a e m o ly tic  s t r e p to c o o c i  w ere 
p r e s e n t  a lm o s t i n v a r i a b l y  i n  th e  t h r o a t s  o f  p a t i e n t s  
s u f f e r in g  from  am a c u te  a t t a c k  o f  S c a r l e t  F e v e r .  C rooke, 
i n  1 8 8 5 , d e m o n s tra te d  th e  p re s e n c e  o f  s t r e p to c o c c i  i n  th e
i
b o d ie s  o f  p a t i e n t s  who had d ie d  o f  S c a r l e t  F e v e r .  I n  1887, 
K le in , a f t e r  i n v e s t i g a t i n g  m ilk -b o rn e  e p id e m ic s , s t a t e d  t h a t  
s t r e p to c o c c i  h ad  a n  e t i o l o g i o a l  r e l a t i o n s h i p  t o  S c a r l e t  F e v e r .  
flDarmorek, i n  1 8 95 , and M osey> i n  1902 , p ro d u ced  a n t i s t r e p to c o o e a l  
s e r a  t o  s t r a i n s  i s o l a t e d  from  S c a r l e t  F e v e r  p a t i e n t s  and 
r e p o r te d  th e  f a v o u ra b le  in f lu e n c e  o f  t h e s e  s e r a  on th e  c o u rs e  
o f  t h e  d i s e a s e .  T hese  r e s u l t s  w ere co n firm ed  by B o s s iw a ll  
and  S c h ic k  i n  1905* I n  1 9 0 3 , M oser and  von  P i r q u e t  s t a t e d  
t h a t  t h e  b lo o d  o f  S c a r l e t  F e v e r  p a t i e n t s  f r e q u e n t ly  
a g g lu t in a t e d  s t r e p to c o c c i .  They s t a t e d  a l s o  t h a t  th e  
s t r e p to c o c c i  i s o l a t e d  from  th e  b lo o d  o f  th e s e  p a t i e n t s  c o u ld  
b e  a g g lu t in a te d  s p e c i f i c a l l y  by immune s e r a  p ro d u ced  w ith  
su ch  s t r e p to c o o c i  w h ile  s t r e p to c o c c i  from  o th e r  s o u r s e s  
seldom  w ere a g g lu t in a t e d .  S avchenko , i n  1 9 05 , showed t h a t  
s c a r l a t i n a l  s t r e p to c o c c i  p ro d u ce  a n  e x o to x in  a n d , i n  1 9 06 , 
G ab ritsch ew sk y  imm unised c h i ld r e n  w ith  a  v a c c in e  o f  th e s e  
s t r e p to c o c c i .  T u n n i c l i f f , i n  1920 , fo und  s p e c i f i c  in c r e a s e  
o f  o p so n in s  f o r  h a em o ly tio  s t r e p to c o c c i  i n  th e  b lo o d  o f  
S c a r l e t  F e v e r  p a t i e n t s ,  and t h a t  s t r e p to c o c c i  from  th e s e  
p a t i e n t s  f a l l  i n to  hom ologous g ro u p s  by a g g lu t i n a t io n  t e s t s .  
However th e  r e l a t i o n s h i p  o f  th e  s t r e p to c o c c i  t o  S c a r l e t  F e v e r
( 3 ) .
was n o t  p la c e d  on a  sound b a s i s  t i l l  th e  work o f  th e  P ic k s  
i n  1923 and l a t e r .
THE WORK OF THE PICKS.
The o r i g i n a l  p a p e r  o f  th e  P ic k s  may be sum m arised a s  
f o l lo w s .
A n u rs e  d ev e lo p ed  S c a r l e t  F e v e r .  She had a  s e p t i c  
f i n g e r  two days p r e v io u s ly .  A l i t t l e  p us was o b ta in e d  
from  th e  f i n g e r  on  th e  seoond day o f  d i s e a s e .  S ta in e d  
sm ears showed p o ly m o rp h o n u c le a r l e u c o c y te s ,  Gram p o s i t i v e  
c o c c i  and Gram p o s i t i v e  d ip h th e r o id  b a c i l l i .  C u l tu re s  
on sh e e p Ts b lo o d  a g a r  p l a t e s  p roduoed  o o lo n ie s  o f  
h a e m o ly tio  s t r e p to c o c c i  and i s o l a t e d  o o lo n ie s  o f  
d ip h th e r o id s .  P u re  c u l t u r e s  o f th e  s t r e p to o o o o i  w ere 
o b ta in e d  by p l a t i n g  o u t s in g le  o o lo n ie s .  The t h r o a t s  
o f  f i v e  human v o lu n te e r s  w ere sm eared w ith  c u l t u r e s  o f  
th e s e  s t r e p to c o c c i .  T hree showed no r e a c t i o n ,  one had 
f e v e r  and s o re  t h r o a t  w ith o u t  a  r a s h ,  and one v o lu n te e r ,  
sm eared w ith  a th r e e  w eeks o ld  o u l tu r e ,  d ev e lo p ed  t y p i c a l  
S c a r l e t  F e v e r o f  a  m ild  ty p e .  F u r th e r  c u l t u r e s  i n  
b o u i l lo n  w ere p a sse d  th ro u g h  a B e rk e fe ld  f i l t e r .  The 
f i l t r a t e  was s t e r i l e  and produoed  no e f f e o t  when swabbed 
on th e  t h r o a t s  o f  o th e r  v o lu n te e r s .  The c u l tu r e  was 
th e n  swabbed on th e  t h r o a t s  o f  th o s e  who had shown no 
r e a c t i o n  to  th e  f i l t r a t e .  Two showed no r e a o t io n ,  two 
had s o re  t h r o a t  and one d ev e lo p ed  S o a r l e t  F e v e r .
The P i c k s ’ c o n c lu s io n s  w ere (1 ) S o a r l e t  F e v e r i n  two v o lu n te e r s
was caused  by S tre p to c o c c u s  h a e m o ly tio u s  o r  by an u n re c o g n ise d
o rgan ism  a s s o c ia te d  w i th  th e  s t r e p to c o c c u s  and (2 ) i f  any
u n re c o g n ise d  o rgan ism  was p r e s e n t  i t  d id  n o t  p a s s  th r o u ^ i  a
B e rk e fe ld  f i l t e r .  l a t e r  work by th e  same o b s e rv e rs  showed
( a ) t h a t  th e  f i l t r a t e  m en tioned  above c o n ta in e d  a to x ic
su b s ta n o e  and t h a t  t h i s  f i l t r a t e  i n  s u i t a b l e  d i l u t i o n  cou ld
be u se d  f o r  a s k in  t e s t ,  ( b ) th a t  serum  from  a c o n v a le s c e n t
S o a r l e t  F ev e r p a t i e n t  n e u t r a l i s e d  th e  t o x io i t y  o f  th e
f i l t r a t e ,  ( o ) t h a t  th e  i n j e c t i o n  o f  t h i s  f i l t r a t e  in to
p e rs o n s  show ing a p o s i t i v e  s k in  t e s t  p roduoed symptoms o f
S c a r l e t  F e v e r and  t h a t  th e  s k in  t e s t  l a t e r  became n e g a t iv e  
and (d )  t h a t  an  a n t i t o x i c  serum  can  be  p ro d u ced  by 
im m unising  a  h o rs e  a g a in s t  t h i s  f i l t r a t e  and t h a t  th e  serum  
so p roduoed  can  be  c o n c e n tr a te d  by th e  u d u a l  m ethods* The 
D ic k s  r e g a r d  t h i s  t o x i c  s u b s ta n c e  i n  th e  f i l t r a t e  a s  a  t r u e  
t o x in  th o u g h  i t  d i f f e r s  from  o th e r  b a c t e r i a l  e x o to x in s  i n  
b e in g  n o n - to x ic  to  a n im a ls  and  v e ry  th e r m o s ta b le .
CONFIRMATORY WORK*
The human in o c u la t io n  e x p e rim e n ts  o f  th e  D ick s have  b een  
co n firm ed  by K i c o l l e ,  C o n se il  and Durand (1926) b u t  C iuca 
and Crheorghiu( 1927) f a i l e d  to  p ro d u ce  S o a r l e t  F e v e r  in  D ick  
p o s i t i v e  v o lu n te e r s  e i t h e r  w ith  t h e  D ick  s t r a i n  o f 
s t r e p to c o c c u s  o r  o th e r  s t r a i n s  o b ta in e d  fro m  th e  t h r o a t s  
o f  p a t i e n t s .
T ra sk  and. B lake  (1924) d e m o n s tra te d , i n  th e  serum  o f  
S o a r le t  F e v e r  p a t i e n t s ,  a  t o x ic  su b s ta n c e  w hich  cau sed  th e  
t y p i c a l  e ry th e m a to u s  r e a c t i o n  when i n j e c t e d  in t r a c u ta n e o u s ly  
i n to  p e rs o n s  who had  n o t  had  S c a r l e t  F e v e r  and whose serum  
d id  n o t  p ro d u ce  th e  S c h u l tz -C h a r l to n  b la n c h in g  phenomenon.
T h is  to x ic  su b s ta n c e  was n e u t r a l i s e d  by t h e  serum  o f  h o rs e s  
imm unised a g a in s t  h a e m o ly tic  s t r e p to c o c c i .
S in ce  1925 s t r e p to c o c c a l  t o x in  h as b e en  u se d  
s u c c e s s f u l ly  to  p roduce  a c t i v e  im m unity to  S c a r l e t  F ev er i n  
p e rs o n s  y ie ld in g  a  p o s i t i v e  D ick  t e s t .  A f te r  a  v a ry in g  number 
o f  i n j e c t i o n s  th e  D ick  t e s t  becom es n e g a t iv e .  In  t h i s  
c o u n try  su ch  im m unising h a s  been  c o n f ia e d  a lm o s t w h o lly  
to  th e  n u r s in g  s t a f f s  o f  i s o l a t i o n  h o s p i t a l s .  D uring
im m unising  by t h i s  m ethod I  have  c o n firm e d , on s e v e r a l  
o c c a s io n s ,  th e  o b s e r v a t io n  t h a t  D ick  t o x i n ,  on i n j e c t i o n ,*
can  p ro d u ce  m a la i s e ,  v o m it in g , f e v e r  and a  s c a r l a t i n i f o r m  
ra sh *
Numerous o b s e r v e r s ,  b o th  h e re  and a b ro a d , have  re c o rd e d  
th e  b e n e f i c i a l  e f f e c t  o f  s c a r l a t i n a l  a n t i t o x i n  on t h e  c l i n i c a l  
c o u rse  o f  S c a r l e t  F e v e r  and on th e  in c id e n c e  o f  c o m p l ic a t io n s .  
A lso , t h i s  serum  h a s  been  u se d  s u c c e s s f u l ly  t o  p roduoe  p a s s iv e  
im m unity to  S c a r l e t  F e v e r .
IDENTIFICATION AND CLASS IF I OAT I  ON OF SCARLATINAL STREPTOCOCCI,
Many i n v e s t i g a t o r s  have s tu d ie d  th e  i d e n t i f i c a t i o n  and 
c l a s s i f i c a t i o n  o f  s c a r l a t i n a l  s t r e p to c o c c i .  The work h as  
c e n tr e d  round  th e  a g g lu t i n a t io n  r e a c t i o n s  o f th e  o rg an ism s 
and  t h e i r  to x ig e n ic  p r o p e r t i e s .
I  have r e f e r r e d  to  t h e  s p e c i f i c  a g g lu t i n a t io n  o f  
s c a r l a t i n a l  s t r e p to c o c c i  o b ta in e d  by M oser and von  P i r q u e t  
(1 9 0 3 ) , N eu fe ld  (1903) and  A ronson (1903 ) w ere u n a b le  to  
d i f f e r e n t i a t e  b e tw een  ty p e s  o f  h a e m o ly tio  s t r e p to c o o c i  by 
a g g lu t i n a t io n  t e s t s .  R o s s iw a l l  and  S c h ic k  (1905) oon firm ed  
* t h e  work o f  MOser and von P i r q u e t .  Gordon (1905) found  
t h a t  th e  ty p e s  o f  s t r e p to c o c c i  o b ta in e d  from  t h e  t h r o a t  i n  
S c a r l e t  F ev e r c o rre sp o n d e d  w ith  th o s e  met w ith  i n  norm al 
c o n d i t io n s .  B l i s s  (1922) fo und  t h a t  tw en ty  o f  tw e n ty - f iv e  
s t r a i n s  o f  h a e m o ly tic  s t r e p to c o c c i  i s o l a t e d  from  S c a r l e t  
F e v e r p a t i e n t s  w ere a g g lu t in a te d  a t  eq u a l t i t r e  by a  serum  
o b ta in e d  from  a  r a b b i t  w hich had  b een  im m unised a g a in s t  a
( 6 ) .
s in g l e  s t r a i n .  None o f  th e s e  tw enty  s t r a i n s  w ere 
a g g lu t in a t e d  by s e r a  o b ta in e d  a g a in s t  s t r e p to c o c c i  from  
o th e r  s o u r c e s .  Gordon (1 9 2 1 ) fo u n d  n in e te e n  s t r a i n s  o f 
s c a r l a t i n a l  s t r e p to c o c c i  to  be  i d e n t i c a l  i n  t h e i r  a g g lu t i n a t io n  
and  a g g lu t in in - a b s o r p t io n  r e a c t i o n s .  T u n n ic l i f f  (1 9 2 2 ) 
o b ta in e d  s i m i l a r  r e s u l t s  from  se v e n ty -tw o  s t r a i n s  i s o l a t e d  
from  s e v e n ty - f iv e  S c a r l e t  F e v e r  p a t i e n t s .  S te v e n s  and 
Dochez (1924) came to  th e  c o n c lu s io n  t h a t  th e  s t r a i n s  o f 
h a e m o ly tie  s t r e p to c o c c i  found  i n  S c a r l e t  Few er w ere c lo s e ly  
r e l a t e d  and p ro b a b ly  b e lo n g ed  to  one g ro u p . By a g g lu t i n a t io n  
t e s t s  E a g le s  (1 9 2 4 ) found  t h a t  n in e te e n  s t r a i n s  o f  s c a r l a t i n a l  
s t r e p to c o o c i  f e l l  in to  one g ro u p . The D ick s fo und  no c r o s s ­
a g g lu t i n a t io n  be tw een  th e  two s t r a i n s  o f  s t r e p to c o c c i  w ith  
w hich  th e y  p roduced  S c a r l e t  F e v e r  th o u g h  th e s e  s t r a i n s  
d i f f e r e d  i n  t h e i r  su g a r  r e a c t i o n s .
T h is  s e r o l o g ic a l  c l a s s i f i c a t i o n  o f  th e  
s c a r l a t i n a l  s t r e p to c o c c i  in to  one g ro u p  h as  n o t  b een  co n firm ed  
by  l a t e r  i n v e s t i g a t i o n s .  l i l l i a m s  (1925) t e s t e d  se v e n ty  
s t r a i n s .  She found  30% o f  th e s e  to  f a l l  in to  one g ro u p  b u t 
was u n a b le  t o  c l a s s i f y  63% o f  th e  re m a in d e r . Sm ith (1926) 
o b ta in e d  h a e m o ly tie  s t r e p to c o c c i  from  th e  t h r o a t s  o f  92% 
o f  two hundred  and t e n  S c a r l e t  F ev e r p a t i e n t s  and was a b le  to  
d iv id e  th e  s t r a i n s  i n to  two m ain s e r o lo g ic a l  g ro u p s . He made 
th e  i n t e r e s t i n g  o b s e r v a t io n  th a t  th e  s t r a i n s  o b ta in e d  from  
members o f  th e  same fa m ily  w ere u s u a l ly  in  th e  same s e r o lo g ic a l  
g ro u p  and t h a t  th o s e  o b ta in e d  from  p a t i e n t s  i n  sm a ll i s o l a t e d
( 7 ) .
o u tb re a k s  w ere a l s o  o f  t h e  same g ro u p . G r i f f i t h  (1926) 
o b ta in e d  s i m i l a r  r e s u l t s .  Jam es (1 9 2 6 ) fo u n d  t h a t  56% 
o f  s c a r l a t i n a l  s t r e p to c o c c i  f e l l  i n to  t h r e e  m ain 
s e r o l o g ic a l  g ro u p s  b u t  was u n a b le  to  c l a s s i f y  th e  re m a in d e r . 
F u r th e r  work by S m ith  ( 1 9 2 7 ) ,G r i f f i t h  (1 9 2 7 ) and  M cLachlan 
and  M&ckie ( i9 2 8 )  showed t h a t  th e  s c a r l a t i n a l  s t r e p to c o c c i  
c o u ld  be d iv id e d  in to  a n  a g g lu t in a b le  and a  n o n - a g g lu t in a b le  
g ro u p . The p r o p o r t io n  c la s s e d  a s  n o n - a g g lu t in a b le  v a r i e d  
from  30% to  50%. G r i f f i t h  s u b -d iv id e d  th e  a g g lu t in a b le  
g ro u p  in to  f o u r  ty p e s .
Gunn and  G r i f f i t h  (1928) exam ined on a d m is s io n  to  
h o s p i t a l ,  th e  t h r o a t s  o f  one h u n d red  p a t i e n t s  s u f f e r in g  from  
S o a r l e t  F e v e r . H aem oly tie  s t r e p to c o c c i  were found  i n  n in e ty -  
o n e . They w ere i d e n t i f i e d  a s  fo l lo w s  e ig h t  Type I ,  
f o u r t e e n  Type I I ,  tw e n ty - s ix  Type I I I ,  and tw e lv e  Type IV, 
b u t  th e  re m a in in g  t h i r t y - o n e  s t r a i n s  c o u ld  n o t  be c l a s s i f i e d .  
Of th e  n in e  p a t i e n t s  who gave n e g a t iv e  r e s u l t s  on a d m iss io n  
two l a t e r  y ie ld e d  Type I ,  f o u r  Type I I ,  one Type I I I ,  and  
two gave s e r o l o g i c a l l y  h e te ro g e n e o u s  s t r a i n s .  Weekly 
e x am in a tio n s  o f  th e  t h r o a t  w ere made i n  a l l  o f  th e s e  
p a t i e n t s .  In  f i f t y  th e  ty p e  rem ained  th e  same th ro u g h o u t 
and i n  f i f t y  t h e r e  was a  change o f  ty p e  d u r in g  th e  c o u rse  o f  
th e  d i s e a s e .  A second  ty p e  was o b ta in e d  i n  th e  t h i r t y - e i g h t ,  
a  t h i r d  ty p e  i n  t e n ,  and a f o u r th  ty p e  i n  two p a t i e n t s .  In  
th r e e  p a t i e n t s  i n  whom th e  D ick  t e s t  rem ained  p o s i t iv e  th e
i
ap p e a ra n c e  o f  a  new ty p e  o f  s t r e p to c o c c u s  c o in c id e d  w ith  a
( 8 )*
second  a t t a c k  o f  c l i n i c a l  s c a r l a t i n a .  C om parable r e s u l t s  
w ere o b ta in e d  by B u rto n  and B alm ain  (1 9 2 9 ) .
The B loks em p h asise  th e  im p o rta n c e  o f  t o x i n  p r o d u c t io n  
i n  t h e  i d e n t i f i c a t i o n  o f  s c a r l a t i n a l  s t r e p t o c o c c i .  The 
f in d in g s  on t h i s  a s p e c t  o f  th e  s u b j e c t  show much v a r i a t i o n .  
R e io h e n m H le r  (1926) found  h a e m o ly tie  s t r e p to c o c c i  i n  9% 
o f  f o u r  hundred  and t h i r t e e n  h e a l th y  p e rs o n s  end i n  26% 
o f  one hundred  o a se s  o f  in fla m m a to ry  l e s i o n s  o f  th e  t h r o a t  
and n o se ; s e v e r a l  o f  th e  s t r a i n s  i s o l a t e d  from  e a c h  g roup  
produoed a  to x in  p r e s e n t in g  th e  same f e a t u r e s  a s  th e  B lok  
t o x i n .  W illiam s (1924) K irk b r id e  and W heeler (1925) and 
Roaenow (1925) exam ined th e  s o lu b le  to x in s  p roduced  by 
v a r io u s  s t r a i n s  o f  s c a r l a t i n a l  s t r e p to c o c c i  and c o n c lu d ed  
t h a t  a l l  s t r a i n s  p ro d u ced  th e  same to x in .  P a r s f  (1925) and 
E a g le s  (1926) w ork ing  w ith  f i l t r a t e s  from  s c a r l a t i n a l  and 
n o n - s o a r l a t l n a l  s t r a i n s  found  d i f f e r e n c e s  o f  a  q u a n t i t a t i v e  
b u t  n o t  o f  a  q u a l i t a t i v e  n a tu r e .  The w ork  o f  B irkhaug  (1927) 
su g g e s te d  t h a t  b o th  q u a l i t a t i v e  and q u a n t i t a t i v e  d i f f e r e n c e s  
e x is t*  M ost o f  th e s e  c o n c lu s io n s  w ere b ased  on  th e  r e s u l t s  
o f  s k in  r e a c t i o n s .
U s in g  v a r io u s  a n t i t o x i c  s e r a  f o r  n e u t r a l i s a t i o n  t e s t s  
o th e r s  have in v e s t i g a t e d  th e s e  t o x i n s .  P a rk  and S p ie g e l  (1925) 
found  t h a t  th e  serum  from  a  S o a r l e t  F e v e r  p a t i e n t  would 
n e u t r a l i s e  th e  t o x in  i n  some I n d iv id u a ls  b u t  n o t  i n  o t h e r s .  
B irk h au g  (1925) o b ta in e d  a  to x in  from  a  s t r a i n  o f  
S tre p to c o o c u s  e r y a l p e l a t i s  and t h i s  to x in  was n o t  n e u t r a l i s e d
( 9 ) .
by a n t i - s c a r l a t i n a l  serum . K irk b r ld e  and W heeler 
(1 9 2 6 ,1 9 2 7 ) exam ined th e  f i l t r a t e s  o b ta in e d  from  o v e r  one 
hund red  s t r a i n s  each  o f  s t r e p t o c o c c i  from  s c a r l a t i n a l  and 
s o n - s c a r l a t i n a l  s o u rc e s  and fo u n d  90% o f  t h e  s c a r l a t i n a l  
and 68% o f  th e  n o n - s o a r l a t i n a l  f i l t r a t e s  t o  be  t o x i c .
H aving o b ta in e d  an  a n t i t o x i c  serum  from  a  g o a t  im m unised 
a g a in s t  th e  poohez  s t r a i n  o f  s t r e p to c o o c o u s  th e y  u sed  t h i s  
f o r  n e u t r a l i s a t i o n  t e s t s  on  g o a ts  and a lm o s t 68% o f  th e  
f i l t r a t e s  from  b o th  s o u rc e s  w ere n e u t r a l i s e d .  M oLaohlan
(1927) found  t h a t  h o rs e  a n t i t o x i c  s c a r l a t i n a l  serum  
n e u t r a l i s e d  th e  m a jo r i ty  o f  to x in s  o b ta in e d  from  s c a r l a t i n a l  
and n o n - s c a r l a t i n a l  s t r e p to c o o o i .
S m ith  (1927) by s k in  and n e u t r a l i s a t i o n  t e s t s ,  and 
O k e ll and P a r i s h  (1 9 2 8 ) , by p r o t e c t i o n  e x p e rim e n ts  on 
r a b b i t s ,  found  th a ;t  th e  to x in s  o f  a l l  s t r a i n s  o f  s t r e p to c o c c i  
w ere i d e n t i c a l  q u a l i t a t i v e l y .  From s k in  and n e u t r a l i s a t i o n  
t e s t s  t h e  p ic k s  (1929) found  t h a t  th e  s o lu b le  to x in s  p roduced  
by s t r e p to c o c c i  from  S c a r l e t  F e v e r  and fro m  E r y s ip e la s  w ere 
im m u n o lo g ica lly  s p e c i f i c  and d i s t i n c t .  F riedem ann ,
B e lc h e r  and Abraham (1927) showed t h a t  h a e m o ly tie  
s t r e p to c o o o i  may lo s e  te m p o ra r i ly  t h e i r  to x ig e n ic  p r o p e r t i e s .  
L a n o e f ie ld  (1928) i s o l a t e d ,  by ch em ica l m ethods, th r e e  
d i f f e r e n t  a n t ig e n ie  f r a c t i o n s  from  h a em o ly tio  s t r e p to c o c c i  
w h ile  Ando (1929) h as  shown t h a t  P ic k  to x in  c o n ta in s  
b o th  th e rm o s ta b le  and th e rm o la b l ie  f r a c t i o n s .
SCARLATINAL STREPTOCOCCI FROM OTHER SOURCES*
S e v e ra l  o b s e rv e r s  have  r e p o r te d  th e  f i n d in g  o f  
h a e m o ly tie  s t r e p t o c o c c i ,  i n d i s t i n g u i s h a b le  from  th e  
s o a r l a t i n a l  s t r a i n s ,  i n  s i t u a t i o n s  o th e r  t h a n  th e  t h r o a t s  
o f  S o a r l e t  F e v e r  p a t i e n t s *  I t  i s  t o  be r e o a l l e d  th a t  th e  
B loks o b ta in e d  them  from  t h e  f i n g e r  o f  a  n u rs e  s u f f e r i n g  
from  S o a r l e t  F ever*  T u n a i o l i f f  found  them i n  th e  
d is o h a r g e s  o f  o o n v a le s o e n t p a t i e n t s *  S te v e n s  and Boohes 
(1926) found them  i n  t h e  t h r o a t s  o f  B lok  n e g a t iv e  p a t i e n t s  
s u f f e r i n g  from  T o n s i l l i t i s *  E L nlooh , S m ith  and T a y lo r  (1927) 
s t a t e  t h a t  th e  s e r o l o g i c a l  ty p e s  o f  s t r e p to c o c c i  o h a r a a t e r i s t i c  
o f  S o a r l e t  F e v e r  may be i s o l a t e d  from  o a se s  o f  T o n s i l l i t i s ,  
E r y s ip e l a s ,  P u e r p e r a l  F e v e r  and Bronchopneum onia* The 
B io k s (1927) rem ark  t h a t ,  i n  more h ig h ly  immune p e r s o n s ,  
s o a r l a t i n a l  s t r e p to c o c c i  may oause  s o re  t h r o a t  only*
S te v e n s  (1926) re c o rd e d  s i x  o a ses  o f  a ty p i c a l  i n f e o t i o n  w ith  
s o a r l a t i n a l  s t r e p to c o c c i :  th r e e  o f  th e  s i x  gave r i s e  to
se co n d a ry  o a se s  o f  S c a r l e t  F e v e r  and a p p a re n tly  one o f  ihe  
s i x  was in f e o te d  from  a  c a s e  o f  t h a t  d is e a s e *  S m ith  (1927) 
found  s t r e p to c o c c i  s e r o l o g ic a l l y  s i m i l a r  to  th e  s o a r l a t i n a l  
ty p e  i n  f o u r t e e n  p e rs o n s  who w ere n o t  s u f f e r in g  from  S o a r l e t  
F e v e r:  e i g i t  o f  tiie se  p e rso n s  gave a  n e g a t iv e  B lo k  t e s t  and
s i x  a  s l i g h t  p o s i t i v e  r e a c t io n *  T u m i c l i f f  and Crooks (1929) 
found  a  h e a l th y  c a r r i e r  o f  s o a r l a t i n a l  s t r e p to o o o o i  who gave 
r i s e  t o  f i v e  seoondary  o ases  o f  t h e  d is e a s e *  S m ith  (1929)
(11).
co n c lu d ed  t h a t  i t  i s  n o t  p o s s ib l e  to  d i s t i n g u i s h  w ith  
c e r t a i n t y  betw een  h a e m o ly tio  s t r e p to o o o o i  o f  human and 
o f  a n im a l o r ig in *
OTHER VIEWS.
The o a u s a l  r e l a t i o n s h i p  o f  t h e  s t r e p to o o o o i  to  
S o a r l e t  F e v e r  i s  n o t a c c e p te d  by seme o b se rv e rs *  C a ro n la  
and S in d o n i (1923) believe t h a t  S o a r l e t  F e v e r  i s  due to  an  
a n a e ro b ic  d ip lo o o o c u s  w h ile  C an tacu zen e  and B onolu (1925) 
th in k  i t  due to  a  f i l t e r a b l e  v iru s *  Toyoda, S a  ta k e  and 
Takeda (1925) s u g g e s t  t h a t ,  i n  a d d i t i o n  to  th e  h a e m o ly tio  
s t r e p t o c o c c i ,  o th e r  f a c t o r s  a re  in v o lv e d  i n  c a u s in g  S c a r l e t  
F e v e r ;  They o b ta in e d  a  s ta p h y lo c o c c u s  from  t h e  t h r o a t  o f  
a  S c a r l e t  F e v e r  p a t i e n t  and from  t h i s  -they p roduoed  a  to x in  
w h ich  gave p o s i t i v e  p o s i t iv e  s k in  t e s t s  i n  13% o f  one 
hund red  and s e v e n ty - e ig h t  p e rs o n s  and w h ich , on i n t r a ­
m u sc u la r  i n j e c t i o n ,  produoed  i n  one  p e rs o n  n a u s e a , v o m itin g , 
f e v e r  and a  s o a r l a t i n i f o r m  r a s h .  O’ B r ie n  (1926) p o in te d  
o u t  t h a t  e x p e r im e n ta lly  p roduced  S c a r l e t  F e v e r  h a s  n o t  b e en  
shown to  be i n f e c t i o u s  and o i t e s  th e  o b s e rv a t io n s  o f  
E o r s e t t  t h a t ,  a l t h o u g i  B a c i l lu s  s u i p e s t i f e r  oan p ro d u ce  th e  
c l i n i c a l  and p o st-m o rtem  c h a r a c t e r i s t i c s  o f  Swine F e v e r ,  
t h e  d is e a s e  so  produoed i s  n o t  i n f e c t i o u s .  Z la to g o r o f f ,  
K ioudriavt'zeva and P a l  a n te  (1927) do n o t  deny th e  p re s e n c e  o f  
h a e m o ly tio  s t r e p to c a o c i  b u t  s t a t e  t h a t  a  v i r u s  i s  a ls o  
n e c e s s a ry  to  p ro d u ce  S c a r l e t  Fever*  However, Raohkowska 
(1928) h a s  shown t h a t  acme s t r a i n s  o f  h a em o ly tio  s t r e p to c o o o i
(1 2 )
a re  f i l t e r a b l e .  Smirnowa-Zamkowa (1927) s t a t e s  t h a t  an  
o rg an ism  b e lo n g in g  t o  th e  p ro to z o a  i s  th e  o a u a a l  organ ism *
CONCLUSION.
The ev iden t)e  i s  overw helm ing i n  f a v o u r  o f  th e  
h a e m o ly tio  s t r e p to o o o o i  b e in g  th e  o au se  o f  S o a r l e t  F aw n *  
A u th o r i t i e s  d i f f e r  a s  t o  w h e th e r  o r  n o t  th e  s o a r l a t i n a l  
s t r e p to o o o o i  form  a  s e p a r a te  g ro u p , w hioh o a n  be 
d i s t in g u i s h e d  d e f i n i t e l y  from  o th e r  h a e m o ly tio  s t r e p to o o o o i*  
T h is  d i f f e r e n o e  o f  o p in io n  i s  r e f l e o t e d  i n  th e  two v iew s 
p r e v a i l i n g  on th e  e t io lo g y  o f  t h i s  d i s e a s e .  The A m erican 
view  i s  t h a t  S o a r l e t  F e v e r  i s  oaused  by a  s p e o i f io  ty p e  o f  
h a e m o ly tio  s t r e p to o o o o u s  and Boohez (1925) s t a t e s  t h a t  th e  
e v id e n c e  i s  na s  s t r o n g  a s  t h a t  i n  many d i s e a s e s  whose 
etiology i s  now ao o ep ted  w ith o u t  d i s c d s s io n .  ** The 
p r e v a i l i n g  o p in io n  i n  t h i s  c o u n try  i s  t h a t  S o a r l e t  F e v e r  
i s  a  p a r t i c u l a r  p h ase  o n ly  o f  s t r e p to o o o c a l  i n f e c t i o n  and 
th e  p ro b lem  o f  im m unity to  t h e  d is e a s e  h a s  b e en  summed up 
by S m ith  (1987) th u s  "T h a t a t  l e a s t  two imm unity 
s u b s ta n c e s  a re  r e q u i r e d  to  g iv e  oom plete  p r o t e o t io n  a g a in s t  
s t r e p to c o c c a l  i n f e c t i o n  nam ely a n t i - t o x i c  and a n t i ­
b a c t e r i a l  p r o p e r t i e s  and t h a t  th e  a n t i - b a c t e r i a l  p r o p e r t i e s  
a r e  p ro b a b ly  more ty p e - s p e o i f io  th a n  th e  a n t i - t o x i o .
F u r th e r ,  t h a t  th e  c l i n i c a l  m a n if e s ts  H ons o f  s t r e p to o o o c a l  
in f e o t io n  v a ry  n o t  a o o o rd in g  to  th e  s e r o l o g ic a l  ty p e  o f
h a em o ly tio  s t r e p to o o o o u s  c a u s in g  th e  i n f e o t io n  b u t  i n
(1 3 )-
r e l a t i o n  to  th e  b i o l o g i c a l  a c t i v i t y  o f  t h e  ty p e ,  i n  
r e l a t i o n  to  th e  s i t e  o f  i n o c u l a t i o n ,  i n  r e l a t i o n  to  t h e  
a n tib o d y  c o n te n t  o f  t h e  p a t i e n t ’ s  t i s s u e s ,  and  f i n a l l y  
i n  r e l a t i o n  to  th e  re s p o n s e  o f  th e  p a t i e n t ’ s  im m unity 
m echanism  t o  th e  i n f e c t ! o n n.
The M ed io a l R e se a rc h  C o u n c il’ s  System  o f  
B a c te r io lo g y  s t a t e s  ni f  any d i f f e r e n c e  e x i s t s  be tw een  
s c a r l a t i n a  and n o n - s c a r l a t i n a  s t r a i n s  ( o f  s t r e p to o o o o i )  
i t  m ust depend on th e  m ore h ig h ly  s p e c i a l i s e d  to x ig e n ic  
p r o p e r t i e s  o f  t h e  fo rm e r; t h i s ,  a s s o c ia t e d  w i th  a  p a r t i c u l a r  
g ra d e  o f  invasiveness;m ay  c o n fe r  on s t r a i n s  an  a lm o st 
s p e o i f io  p ro p e r ty  o f  r e p ro d u c in g  u n ifo rm ly  i n  passage , among 
s u s c e p t ib l e  p e rs o n s  th e  s c a r l a t i n o i d  syndrom e, so  lo n g  
re g a rd e d  a s  a lm ost a s p e o i f io  d i s e a s e . w
Not o n ly  h a s  a l l  t h i s  work th row n  i n t e r e s t i n g  l i g h t  
on th e  e t io lo g y  and ep id em io lo g y  o f  S c a r l e t  F e v e r  and on 
im m unity t o  t h a t  d i s e a s e  b u t  i t  h a s  in c r e a s e d  o u r know ledge 
o f  t h e  b io lo g ic a l  r e l a t i o n s  betw een man and th e  s t r e p to c o c c i  
and g iv e n  a  fo u n d a t io n  and s t im u lu s  f o r  f u r t h e r  r e s e a r c h .
THE BICE TEST
The B lo k s  showed t h a t  th e  f i l t r a t e  o f  a  b r o th  c u l t u r e  
o f  t h e  s t r e p to o o o o u s  c a u s in g  e x p e r im e n ta l  S o a r l e t  F e v e r  
oou ld  be u se d , I n  s u i t a b l e  d i l u t i o n ,  f o r  a  s k in  t e s t *  The 
f i l t r a t e  was d i lu t e d  1 i n  2* 000 i n  s t e r i l e  s a l t  s o l u t i o n  
and 0*1 o*c* o f  t h i s  d i l u t i o n  was i n j e c t e d  i n to  th e  s k in  
on th e  a n t e r i o r  a s p e c t  o f  th e  fo rearm *  The p re s e n c e  o f  a  
p o s i t i v e  r e a c t i o n  was shown by th e  su b s e q u e n t developm en t o f  
an  a r e a  o f  re d n e s s  a round  t h e  s i t e  o f  in je c t io n *  P o s i t i v e  
r e a c t i o n s  began  t o  q p p ea r a b o u t f o u r  to  s i x  h o u rs  a f t e r  th e  
in je c t io n *  The e ry th e m a to u s  a r e a  g r a d u a l ly  in c r e a s e d  i n  
s i z e  and i n t e n s i t y  and re a c h e d  i t s  maximum i n  from  tw en ty  -  
f o u r  to  t h i r t y - s i x  h o u rs .  F o llo w in g  t h i s  th e  r e a c t i o n  
r a p id ly  su b s id e d  and even  th e  m ost s t r o n g ly  p o s i t i v e  had 
fa d e d  a t  th e  end o f  f o r t y - e i g h t  ho u rs*  Thqr c l a s s i f i e d  
t h e i r  r e s u l t s  a s  n e g a t iv e  and p o s i t i v e  and t h e  p o s i t i v e  
r e a c t i o n s  w ere su b -d iv id e d  a c c o rd in g  t o  th e  d e g re e , s i z e ,  
tim e  o f  ap p ea ran ce  and d u r a t io n  o f  th e  erythem a* The 
d e t a i l s  o f  t h e i r  c l a s s i f i c a t i o n  o f  r e a c t i o n s  r e a d  a t  th e  
end o f tw e n ty - fo u r  h o u rs  w ere a s  fo llo w s*
N e g a tiv e  -  no r e a c t io n *
S l i g h t ly  p o s i t i v e  -  a  f a i n t  re d  a re a  l e s s  th a n  2 om* i n
d ia m e te r  and n o t  accom panied by 
s w e l l in g  o r  te n d e rn e s s*
P o s i t i v e  -  a  re d  a re a  1 -5  to  3 o*m* i n  d ia m e te r  w ith  ;
some s w e l l in g  and te n d e rn e ss*
TYPE OF 
PATIENT.
NUP10ER
OP
PR T IE W T S .
NEGATIVE
SUGHTI.Y
P o s i t i v e .
PO S IT IV E .
STRONGLY
P o s i t i v e .
Convalescent 
Sea*' et 
F tv  ev 
Patient's.
6 5 6 & 3 -
i*
Patients with 
a hijtovy 
Seavlet Fever.
1 6 15 - — r
Patients vntti 
no t» story 
^tarleV Fever.
1 2 , 3 5 7 17 / 5
.
Hl&Vofj Sco.»VtV Pe.Vet Vtvy 4oob^«»l.
Th* Dtt-V. -Vest m '53 patients —- Dickanl thcK
S tro n g ly  p o s i t i v e  -  a  r e d  a r e a  more th a n  2 cm. i n  d ia m e te r
accom panied by s w e l l in g  and te n d e r n e s s .
They c a r r i e d  o u t  a  s e r i e s  o f  t e s t s  on c o n v a le s c e n t  S c a r l e t  
Fearer p a t i e n t s ,  on p a t i e n t s  w i th  a  h i s t o r y  o f  p r e v io u s  
S o a r l e t  F e v e r  and on p a t i e n t s  w i th  no h i s t o r y  o f  th e  
d is e a s e  and t h e i r  r e s u l t s  a re  g iv e n  i n  T ab le  I .
On t h e  p o s i t i v e  r e a o t o r s  they  c a r r i e d  o u t  t e s t s  w i th  
u n d i lu te d  f l u i d  from  s t e r i l e  c u l t u r e  medium. The r e s u l t s  
w ere n e g a t iv e  show ing t h a t  th e  r e a c t i o n s  w ere n o t  due to  th e  
f o r e ig n  p r o t e i n s  o f  th e  medium. Some o f  t h e  n e g a t iv e  rea o to & s 
gave p o s i t i v e  S o h io h  t e s t a  t h e r e f o r e  t h e  n e g a t iv e  r e a c t i o n s  were 
n o t  due to  i n a b i l i t y  o f th e  s h in  to  r e a c t .  The p o s i t i v e  
r e a c t o r s  w ere su b m itte d  to  f u r t h e r  t e s t a  w i th  th e  fo l lo w in g  
f l u i d s ;  A* a m ix tu re  o f  e q u a l volum es o f  the  f i l t r a t e  and o f  
serum  from  a c o n v a le s c e n t  S o a r l e t  F e v e r  p a t i e n t  and 
B. a  m ix tu re  o f  th e  f i l t r a t e  and s a l t  s o l u t io n .  I n  each  
o ase  t h e  m ix tu re  was h e a te d  f o r  t h i r t y  m in u te s  b e fo r e  u s e .  
M ix tu re  A gave n e g a t iv e  and M ix tu re  B p o s i t i v e  r e s u l t s .
Thus th e  f i l t r a t e  was n e u t r a l i s e d  by serum  from  a  
c o n v a le s c e n t.  l a t e r  two o f  th e  p o s i t i v e  r e a o to r s  d ev e lo p ed  
S c a r l e t  F e v e r and i n  e a c h  oase  th e  r e a c t i o n  was found  t o  be 
n e g a t iv e  i n  c o n v a le s c e n c e . The Dicfcs co n clu d ed  t h a t  th e  
s h in  t e s t  d e s c r ib e d  b o re  a s p e o i f io  r e l a t i o n  to  im m unity to  
S o a r l e t  F e v e r .
I n  1924, Doohez and Sherman r e p o r te d  t h a t ,  fo l lo w in g
e x p e rim e n ts  w ith  h a em o ly tio  s t r e p to c o c c i  on th e  lo w e r
a n im a ls , th e y  had produoed  a serum  w hioh had th e  c ap a c ity ,
(1 6 ) .
when i n j e c t e d  i n t r a d e r m a l l y » o f  l o c a l l y  b la n o h in g  th e  
r a s h  i n  S o a r l e t  F e v e r  and w h ic h , when u se d  t h e r a p e u t i c a l l y ,  
caused  a  m arked a m e l io r a t io n  o f  a l l  sym ptom s. Though 
th e y  o b ta in e d  no c o n c lu s iv e  e v id e n c e  o f  th e  p r o d u c t io n  o f 
a  s o lu b le  to x in  th e y  advanced th e  h y p o th e s is  t h a t  S o a r l e t  
F e v e r  re s e m b le s  D ip h th e r ia  i n  b e in g  a  l o c a l  i n f e o t i o n  o f  
th e  t h r o a t  and t h a t  th e  r a s h  and g e n e r a l  symptoms a r e  due to  
a b s o r p t io n  o f  t o x i n .  M air (1 9 2 2 ) , a f t e r  i n v e s t i g a t i n g  th e  
S o h u ltz -C h a r i  to n  phenom enon, su g g e s te d  a  s i m i l a r  view  o f  
S c a r l e t  F e v e r .  I n  1924 th e  D icks p u b l is h e d  o b s e r v a t io n s  
on t h e  p ro d u c t io n  o f Im munity by th e  i n j e c t i o n  o f  th e  t o x ic
f i l t r a t e  and came to  th e  c o n c lu s io n  t h a t  th e  Immunity was
f o r  a  t r u e  to x in  and n o t  f o r  a  f i l t e r a b l e  v i r u s .
B ranch  and Edwards (1924) in tro d u c e d  th e  u s e  o f  a  
o o n t r o l  i n  t h i s  t e s t .  T h e ir  c o n t r o l  was th e  t o x ic  f i l t r a t e  
h e a te d  to  9 0 ° -1 0 cP c . f o r  one h o u r . z in g h e r  (1924) u se d  a  
s i m i l a r  o o n tr o l  and th e  g r e a t  m a jo r i ty  o f  su b se q u e n t w o rk e rs  
have done s o .  The te rm in o lo g y  h a s  b e en  b ro u g h t i n t o  l i n e  
w ith  t h a t  u se d  i n  th e  S c h ic k  te s t ,n a m e ly  
N e g a tiv e  -  no r e a c t i o n .
P seudo and n e g a t iv e  -  l i t t l e  o r  no r e a o t lo n  from  t h e  to x in
b u t d e f i n i t e  r e a o t lo n  from  th e  c o n t r o l .  
P o s i t i v e  -  a  r e a c t i o n  from  th e  to x in  b u t  none
from  th e  c o n t r o l .
Pseudo and p o s i t i v e  -  a  r e a o t lo n  shown by to x in  and o o n tr o l  b u t
th e  to x in  r e a o t lo n  g r e a t e r .
(IV)-
I n  A ugust 1924 Z in g h e r  p u b lis h e d  th e  r e s u l t s  o f  
D ic k  t e s t s  on  a c u te  and c o n v a le s c e n t  S o a r l e t  F e v e r  p a t i e n t s *  
i n  t h i s  c o u n try  th e  f i r s t  c o n t r i b u t i o n  on  t h i s  s u b je c t  was 
by K er and M cC artney o f  E d in b u rg h  a lo n g  w ith  M oG arrlty  o f  
C a r d i f f  (1925) • S in c e  th e n  many o b s e rv e r s  have  re c o rd e d  
th e  r e s u l t s  o b ta in e d  from  th e  u s e  o f  t h i s  t e a t  and 1 w i l l  
have  o c c a s io n  t o  r e f e r  to  th e s e  c o n t r ib u t io n s  l a t e r .
The D icks and o th e r  w o rk e rs  b e l i e v e  th e  t e s t  to  be 
a  t r u e  t i s s u e  re s p o n s e  to  a  t r u e  b a o t e r i a l  t o x in  and 
th e re fo fe jo f  a  s i m i l a r  n a tu r e  t o  th e  S c h ic k  t e s t .
R e c e n tly  some o b s e rv e r s  have d o u b ted  t h i s  e x p la n a t io n .  
Sherwood and B aum gartner (1926) i n v e s t i g a t e d ,  i n  p e rs o n s  who 
had  n o t  s u f f e r e d  from  S o a r l e t  F e v e r ,  t h e  r e l a t i o n s h i p  
be tw een  th e  r e s u l t  o f  t h e  Blok t e s t  and th e  p re s e n c e  i n  th e  
b lo o d  o f  a g g lu t in in s  f o r  s o a r l a t i n a l  s t r e p to c o c c i .
A g g lu t in in s  w ere found  i n  11*2# o f  t h e  D ick  p o s i t i v e  and i n  
2 6 .1 #  o f  th e  D ick  n e g a t iv e  r e a c t o r s .  T ezner and U hgar 
(192?) s t a t e  t h a t  t h e  s e n s i t i v e n e s s  o f  th e  s k in  to  the  
D ick  to x in  i s  r e a d i ly  a f f e c te d  by n o n - s p e c i f i c  p ro c e s s e s  
au eh  a s  v a c c in a t io n  and d o u b t i f  t h e  change i n  th e  D ick  
r e a o t lo n  d u r in g  th e  c o u rse  o f  S o a r le t  F e v e r  i s  due t o  th e  
p re s e n c e  o f  a n t i t o x i n  i n  th e  b lo o d . Z o e l le r ,  R ib ad e an - 
Dumas and Chabrun (1929) found se v en  D ick  n e g a t iv e  i n f a n t s  
whose serum  c o n ta in e d  no a n t i t o x i n ,  d id  n o t  n e u t r a l i s e  
s t r e p to c o c c a l  to x in  and d id  n o t  p ro d u ce  th e  e x t i n c t i o n  s ig n .
M eyer (1927) su g g e s te d  t h a t  S c a r l e t  F e v e r  i s  an
( 1 8 ) .
a n a p h y la c t ic  phenomenon i n  r e s p o n s e  to  s t r e p to o o o c a l  
i n f e c t i o n  and t h a t  th e  l i c k  t e s t  i s  n o t  a t r u e  e x p re s s io n  
o f  s u s c e p t i b i l i t y  o r  im m unity . Ton G ro er and R e d lio h
(1928) c o n s id e r  th e  D ick  t e s t  t o  be  e s s e n t i a l l y  an  a l l e r g i c  
r e a c t i o n  and P ro g u ls k l  and R e d lio h  (1928) s t a t e  t h a t  th e  
t e s t ,  i n  t h e  same p e rs o n , i s  l i a b l e  to  sp o n ta n e o u s  a l t e r a t i o n  
from  tim e  to  t im e . Cooke and E rm a tin g e r  (1928) c o n s id e r  
t h a t  th e  r a s h  i n  S o a r le t  F e v e r  and c o n se q u e n tly  th e  D ick 
r e a c t i o n  a re  n o t  t o x i c  phenomena b u t  due to  b a c t e r i a l  
a n a p h y la c t ic  h y p e r - s e n s i t i v i t y .  Gruhke (1929) showed t h a t  
D ick to x in  h a s  a  o h a r a o t e r i s t i o  f e a t u r e  o f  an  a l l e r g i c  
s u b s ta n c e  i n  t h a t  h y p e r s e n s i t iv e n e s s  to  i t  oan be  conveyed 
p a s s iv e ly  to  an o th e rw is e  in s u s c e p t ib l e  p e r s o n .  He 
su cceed ed  i n  show ing t h i s  i n  f o u r  o n ly  o u t o f  f o r ty - s e v e n  
e x p e r im e n ts .
Copeman (1926) showed t h a t  th e  r e s u l t  o f  th e  D ick t e s t  
v a r ie d  a c c o rd in g  to  th e  d i l u t i o n  o f  th e  to x in  and L orenz  and 
R ebel (1927) found  a m arked v a r i a t i o n  i n  th e  r e s u l t s  o b ta in e d  
w i th  to x in s  from  v a r io u s  s o u rc e s .  These w o rk e rs  and o th e r s  
have p o in te d  o u t th e  need  fo r  a  u n ifo rm  s ta n d a rd  f o r  -the t o x in .  
The d i f f i c u l t y  l i e s  i n  th e  f a c t  t h a t  l a b o r a to r y  a n im a ls  a re  
n o t  s u s c e p t ib l e  t o  t h i s  to x in  an d  t h e r e f o r e ,  a s  0 TB rie n  and  
Ofcell have  shown, th e  dosage o r  d i l u t i o n  o f  t h e  t e s t  to x in  
can n o t be  d e te rm in e d  a c c u r a t e ly .  n e u t r a l i s a t i o n  by 
s o a r l a t i n a l  a n t i t o x i n  and s k in  t e s t s  i n  known s u s c e p t ib l e s  
a re  th e  c h ie f  m ethods a v a i l a b l e .  R ecen t w ork by H a r t l e y (1928)
( I f ) .
and P u l v e r t a f t  (1928) on  th e  p r o d u c t io n  o f  c o n c e n tr a te d  
to x in  s u g g e s ts  t h a t  i n  f u tu r e  m ore a o c u ra te  s t a n d a r d i s a t i o n  
w i l l  he p o s s ib le *
The e x a c t  n a tu r e  o f  s t r e p to o o o o o e a l  to x in  i s  s t i l l  i n  
doubt* L a n o e f le ld  (1928) h a s  i s o l a t e d  t h r e e  a n t ig e n ic  
f r a c t i o n s  o f  a  n u o le o p r o te in ,  a  p o ly s a c c h a r id e  and a  p r o t e i n  
n a tu r e  w h ile  Ando (1929) h a s  d e m o n s tra te d  th e  p re s e n c e  o f  
h e a t - l a b i l e  and h e a t - s t a b l e  to x in s *  The I n v e s t ig a t i o n s  
o f  Toyoda, t to r iw a k i and F u ta g i  (1930) s u g g e s t  t h a t  s k in  
t e s t s  w ith  h e a t - l a b i l e  to x in  g iv e  a  t r u e  i n d i c a t i o n  o f  
s u s c e p t i b i l i t y  o r  im m unity to  S c a r l e t  F e v e r  and t h a t  th e  
re s p o n s e  o f  th e  s k in  to  h e a t - s t a b l e  to x in  i s  a l l e r g i c  i n  
n a tu re *  F u r th e r  r e s e a r c h  on  t h i s  a s p e c t  o f  th e  s u b je c t  
i s  n e c e ssa ry *
MATERIALS AND TECHNIQUE USED AT HORS ALL HOSPITAL.
The m a te r i a l s  u se d  f o r  t h e  D iak t e s t  w ere D iak  T e s t  
T ox in  ( S o a r l e t  F e v e r T oxin) and D iak  C o n tro l  (H eated  S o a r l e t  
F e v e r  T oxin) s u p p lie d  by B urroughs Welloome and Company.
The t e s t  to x in  i s  a  d i l u t i o n  o f  th e  f i l t r a t e  o b ta in e d  from  a  
b r o th  o u l tu r e  o f  ttS t re p to c o c c u s  s c a r la t in a s * * . The o o n tro l  
i s  t o x in  h e a te d  to  d e s t r o y  i t s  s p e o i f io  t o x i o i t y .  T hese 
w ere o b ta in e d  i n  s m a ll  q u a n t i t i e s  a t  a tim e  and w ere  k e p t  i n  
an io e - o h e s t  t i l l  r e q u i r e d .
The t e s t  c o n s i s t s  o f  th e  i n j e c t i o n  o f  0*2 o .o .  o f  th e  
t e s t  t o x in  IHTO th e  s k in  i n  one s i t u a t i o n  and o f  0*2 o .o .  
o f  th e  o o n t r o l  IHTO th e  s k in  i n  a n o th e r  s i t u a t i o n .  The 
a n t e r i o r  a s p e o ts  o f  th e  fo re a rm s  w ere the  s i t u a t i o n s  c h o sen ; 
th e  l e f t  arm b e in g  u se d  f o r  th e  to x in  and th e  r i g h t  arm f o r  
th e  c o n t r o l .  Ao cu racy  i s  e s s e n t i a l  and c a re  m ust b e  ta k e n  
t h a t  th e  i n j e c t i o n  i s  w h o lly  in t r a d e r m a l .  A f i n e l y  
g ra d u a te d  s y r in g e  and a  s h a rp  c lo s e ly  f i t t i n g  n e e d le  a re  
r e q u i r e d .  The c r i t e r i a  o f  a  s u c c e s s f u l  p e rfo rm an ce  a r e  a  
f e e l i n g  o f  r e s i s t a n c e  a s  th e  i n j e c t i o n  ta k e s  p la c e  amd t h e  
s im u lta n e o u s  ap p ea ran ce  o f  a  w e l l - d e f in e d  w h ite  w heal a t  th e  
s i t e  o f  i n j e c t i o n .  Som etim es th e  p u n c tu re  o f  a  v e n u le  
ca u se s  s l i g h t  haem orrhage: i f  t h i s  o c c u rs  th e  i n j e c t i o n  
sh o u ld  be r e p e a te d  in to  a n o th e r  p o r t io n  o f  s k in .  The same 
s y r in g e  and n e e d le  w ere u se d  f o r  the to x in  and th e  o o n tro l  
b u t  th e  o o n t r o l  i n j e c t i o n  was a lw ay s g iv e n  f i r s t .
( 2 1 ) .
Some o f  th e  p a t i e n t s  w ere g iv e n  a n t i - s c a r l a t i n a l  
serum . The serum  u se d  was C o n c e n tra te d  S c a r l e t  F e v e r  
i n t i  t o x in  5 G lo b u lin s  s u p p l ie d  by B u rro u g h s W ellcome 
and Company. I t  was a d m in is te re d  a lw ays by th e  
in tr a m u s c u la r  r o u t e .
SUMMERY OF TEE WOtK.
S in c e  1926 a l l  p a t i e n t s  a d m itte d  t o  M o n sa ll  H o s p i ta l  
w ith  a  d ia g n o s is  o f  S c a r l e t  F e v e r  have  been  s u b m itte d , on 
a d m is s io n , t o  th e  D ick t e s t ,  and w here a  p o s i t i v e  r e s u l t  was 
o b ta in e d ,  th e  t e s t  h a s  been r e p e a te d  on  th e  t w e n ty - f i r s t  day 
o f  d i s e a s e ,  JU.1 p a t i e n t s  w i th  a d ia g n o s is  o f  D ip h th e r ia  
have been  Didk t e s t e d  on  a d m is s io n . Every member o f  th e  
n u r s in g  s t a f f  h a s  been  su b m itte d  t o  th e  D ick t e s t .  T h is  
r o u t in e  work h a s  been  done by t h e  R e s id e n t M ed ica l O f f i c e r s ,  
A p art from  t h i s  I  have perfo rm ed  th e  D ick t e s t  a t  o'tfcer tim e s  
on v a r io u s  p a t i e n t s  and th e  r e s u l t s  o f  th e s e  t e s t s  have  been  
in c o rp o ra te d  in to  t h i s  t h e s i s .
T h is i n v e s t i g a t i o n  c o v e rs  a p e r io d  o f  t h r e e  y e a r s ;  
from  Ju n e  1926 to  Ju n e  1 9 2 9 , I t  was g r e a t ly  f a c i l i t a t e d  
by t h e  f u l l  and a c c u ra te  o l i n i o a l  n o te s  found  i n  the  
h o s p i t a l  r e o o r d s .  The D ick t e s t  was i n v e s t i g a t e d  i n  th e  
fo l lo w in g  g ro u p s o f  p e rs o n s ,
1 , FOUR THOUSAND, SEVEN HUNDRED AND THIRTEEN p a t i e n t s  
s u f f e r in g  from  S c a r l e t  F e v e r .  T h is  in c lu d e s  two 
hundred  and n in e ty -o n e  p a t i e n t s  to  whom 10 o ,o ,  o f  
a n t i - s c a r l a t i n a l  serum  w ere g iv e n  on a d m is s io n .
2 , THREE THOUSAND,ONE HUNDRED AND NINETEEN p e rs o n s  among 
th e  n u r s in g  s t a f f  and p a t i e n t s  a d m itte d  a s  s u f f e r in g  
from  D ip h th e r ia .
( 2 3 ) .
3 . SEVENTY p e rs o n s  who had been  su b m itte d  to  th e  
D iok t e s t  p re v io u s  to  d e v e lo p in g  S o a r l e t  F e v e r ,
4 , TWO HUNDRED AND THIRTY p e rs o n s  who w ere  r e p u te d  
t o  have  s u f f e r e d  from  S o a r l e t  F e v e r .
5 . ONE HUNDRED AND TWENTY-TWO p a t i e n t s  i n  whom th e , 
o r i g i n a l  d ia g n o s is  o f  S o a r l e t  F ev er rem a in ed  
d o u b t f u l .
6 , TWO HUNDRED AND NINETY-TWO p a t i e n t s  i n  whom th e  
o r i g i n a l  d ia g n o s is  o f  S o a r l e t  F e v e r  was n o t 
o o n firm e d .
These in o lu d e  a lm o st a l l  th e  p a t i e n t s  w ith  a 
d ia g n o s is  o f  S o a r l e t  F e v e r  o r D ip h th e r ia  a d m itte d  d u r in g  
th e  t h r e e  y e a r s  covered  by t h i s  s tu d y , and th e  t o t a l  
number o f  p e rs o n s  d e a l t  w ith  i s  EIGHT THOUSAND, FOUR 
HUNDRED AND EIGHTY-NINE.
THE DICK TEST IN PATIENTS SUFFERING FROM SCARLET FEVER.
I n  th e  fo l lo w in g  s ru h -s e c tio n s  th e  D iok t e s t  i s  
c o n s id e re d  I n  r e l a t i o n  to  o e r t a i n  s ta g e s  and to  o e r t a i n  
f e a t u r e s  o f  S o a r l e t  F e v e r and one s u b - s e a t  io n  i s  d e v o te d  
to  th o s e  p a t i e n t s  to  whom a n t i - s o  a r l a t i n a l  serum  was 
g iv e n  on a d m is s io n .
A* D iok T e s ts  on A dm ission .
I n  S o a r l e t  F e v e r  th e  r a s h  i s  an e a r ly  and Im p o rta n t 
f e a t u r e  o f  th e  d i s e a s e  and v a r i e s  g r e a t ly  i n  d i f f e r e n t  
p a t i e n t s .  I t  may b e  a b s e n t ,  f a i n t  and  t r a n s i e n t  o r  b r i g h t  
and l a s t i n g .  A p o s i t i v e  Diok t e s t  may be re g a rd e d  a s  a 
l o o a l  i n f e c t i o n  w ith  s t r e p to c o c c a l  to x in  and so  th e  
p o s s i b i l i t y  o f th e  r a s h  i n t e r f e r i n g  w ith  the D ick r e a c t i o n  
m ust be b o rn e  i n  m ind. I f  th e  dfcin h a s  a lr e a d y  made t h e  
maximum re s p o n s e  to  th e  to x in  o i r o u l a t i n g  i n  th e  b lo o d , 
th e  i n j e o t i o n  o f to x in  in to  t h e  s k in ,  a s  i n  t h e  D ick  t e s t ,  
w i l l  p ro d u ce  no a p p re c ia b le  r e s u l t .  S u th e r la n d  h as 
drawn a t t e n t i o n  to  t h i s  o b s c u r in g  o f  th e  D iok t e s t  i n  
p a t i e n t s  w i th  a b r i g h t  r a s h  and I  have confirm ed  t h i s .
I n  o th e r s  w ith  a  b r ig h t  r a s h  a  p o s i t iv e  r e a c t i o n  i s  shown 
by a  l o c a l  in o re a s e  i n  th e  i n t e n s i t y  o f  t h e  r a s h  round  th e  
s i t e  o f  i n j e o t i o n  o f  th e  t o x in .
F our th o u sa n d , f o u r  hundred  and tw en ty -tw o  S o a r l e t  
F e v e r p a t i e n t s  w ere su b m itte d  to  th e  Diok t e s t  on
a d m iss io n . The day o f  d i s e a s e  on ad m iss io n  v a r ie d  b u t  th e
(2 5 ) .
D A Y  O F  
D I S E A S E .
No.  OF 
PATIENTS.
N U M B E R
P O S IT IV E .
N o .  PSEUOO- 
-  p o s i t i v e .
NUMBER
N E G A TIV E.
N U M B E R
O B S C U R E D .
P E R  CENT. 
P O S I T I V E .
Ist 2 4 2 122 14 9 3 13 5 9 - 4
g o , . 1181 6 5 3 89 3 8 9 5 0 6 5 - 6
s*- 1439 816 105 4 4 7 71 6 7 - 3
4 tb' 75 7 4 1 3 67 2 7 5 4 6 3 -7
5* 2 9 3 148 2 2 1 2 3 - 5 8 -0
6 * 143 6 3 10 7 0 - 51 -0
,_+l. +Vj.
T - 1 4 2 3 9 78 t o 151 - 3 6 -8
+Vi|^ - o n w a rd s . 128 3 3 12 8 3 - 35-1
TWe D \c k  t^ s t  on adm ission  to 
4 4 2 2  S c a r le t  Fe ver patients.
m a jo r i ty  o f  p a t i e n t s  w ere a d m itte d  d u r in g  th e  f i r s t  week 
o f  i l l n e s s .  The r e s u l t s  o f  th e s e  t e s t s  a re  g iv e n  i n  
T ab le  I I .  The pseudo  and p o s i t i v e  and t h e  o b so u re d  r e a o t io n s  
a r e  g iv e n  s e p a r a t e ly  b u t  i n  c a l c u l a t i n g  p e rc e n ta g e s  th e  
o b so u red  r e a o t io n s  h av e  b een  o m itte d  and th e  pseudo  and 
p o s i t i v e  have  b e en  in c lu d e d  among th e  p o s i t i v e  r e a c t i o n s .  
E e g a tiv e  and p&eudo and n e g a t iv e  r e s u l t s  h av e  been  g rouped  
to g e th e r .
Thus th e  m a jo r i ty  o f  p a t i e n t s  g iv e  a  p o s i t i v e  D iok 
t e s t  d u r in g  th e  f i r s t  s i x  days o f  th e  d is e a s e  b u t  a f t e r  th e  
s i x t h  day th e r e  i s  a  m arked d e c l in e  i n  th e  p e rc e n ta g e  o f  
p o s i t i v e  r e a c t o r s .  I t  i s  o f  i n t e r e s t  to  n o te  t h a t  th e  
h ig h e s t  p e rc e n ta g e  o f  p o s i t i v e s  i s  r e c o rd e d , n o t  on th e  
f i r s t  b u t  on th e  t h i r d  day o f  d i s e a s e .  T h is re m a in s  so  
even when th e  obsoured  r e a c t io n s  a r e  in c lu d e d  among the  
p o s i t i v e s .  z in g h e r  found  p o s i t i v e  r e a o t io n s  on th e  f i r s t  
day o f  d i s e a s e  i n  a l l  h i s  p a t i e n t s  and i n  98$ d u r in g  t h e  
f i r s t  f iv e  d a y s . R osen and K o ro b io in a  i n  one hundred  and 
tw e n ty - th re e  p a t i e n t s  found  th a t  8 2 .5 $  gaare p o s i t i v e  
r e a o t io n s  on th e  second  and t h i r d  d a y s , 7 4 .1 $  on th e  f o u r t h  
d ay , 50$ on t h e  f i f t h  day and 4 4 .9 $  from  t h e  f i f t h  t o  th e  
t e n t h  day* X er and h i s  c o -w o rk e rs  o b ta in e d  p o s i t i v e  
r e a o t io n s  i n  7 3 .9 $  d u r in g  th e  f i r s t  t h r e e  days and i n  68*6$ 
from  th e  t h i r d  to  th e  s i x t h  day o f  d i s e a s e .  K er n o te d  th e  
d i s p a r i t y  be tw een  h i s  r e s u l t s  and th o se  o f  Z in g h e r; he 
a t t r i b u t e d  t h i s  to  v a r io u s  c a u se s  b u t  c h ie f ly  to  th e  g r e a t e r
(2 6 ) .
AGE.
IN
y e a r s .
No. P o s i t i v e  o r
PSEUDO-POSITIVE.
N U M B E R
NEGATIVE.
o - i I 1
1 - 2 5 3
2 - 5 1 5 4
5 - 4 21 7
4 - 5 2 2 1 8
5 - 6 9 1 2
6 - 7 1 2 II
7 - 8 9 8
g - 9 1 1 6
9 - / 0 7 7
10-15 1 9 1 0
/ 5 - 2 0 4 2
2 0 -5 0 2 3
50-4 0 2 1
4 0 - 5 0 1 -
o v e r ^ O - -
TOTAL. 1 3 6 9 3
m i t  in . A^e and Dieh test rtsoH's in 229 S carlet Fever patients 
(Xdlmtted on the - i^rst day oj d isease.
d i l u t i o n  o f  to x in  w hich  lie h im s e lf  u s e d .  S m ith  and 
T a y lo r  i n  one hund red  and s e v e n ty  p a t i e n t s  found 8 6 .3 $  
to  he  D iok p o s i t i v e  on th e  f i r s t  two d a y s , 70$ on  th e  t h i r d  
day and 60$ on  th e  f o u r th  day o f  d i s e a s e .  S a ta k e  found  
83* 2$ o f  two hu n d red  and s i x t y - s i x  p a t i e n t s  to  h e  p o s i t i v e  
e a r ly  i n  th e  d i s e a s e  and Ja o o b o w itz  5 7 .1 $  o f  one h u n d red  and 
s e v e n ty -n in e  p a t i e n t s  d u r in g  th e  f i r s t  f i v e  d a y s . I n  two 
hundred  and se v en ty * -th ree  p a t i e n t s  t e s t e d  on  a d m iss io n ,
Brown re o o rd e d  p o s i t i v e  Diok t e s t s  i n  60$ on th e  f i r s t  d a y , 
7 3 .5 $  on th e  seoond d a y , 7 2 .7 $  on  th e  t h i r d  day and 68$ on  
th e  f o u r th  day  o f  d i s e a s e .  A lthough  t h e r e  a re  d i f f e r e n c e s  
i n  t h e  a c tu a l  f i g u r e s  re o o rd e d  hy th e s e  o b s e r v e r s ,  th e  
f in d in g s  a re  com parab le  and i n  c o n ju n c t io n  w i th  T ab le  I I  
show a g e n e ra l  a g re em e n t. My f i g u r e s ,  how ever, show a 
lo w e r p e rc e n ta g e  o f  p o s i t i v e  r e a o t io n s  th ro u g h o u t .  K er h a s  
p o in te d  o u t  t h a t  th e  h i s t o r y  o f  t h e  o nse$  o f d i s e a s e  i s  n o t  
r e l i a b l e  a lw ay s . Though t h i s ,  i n  p a r t ,  may a cc o u n t f o r  
some o f  t h e  d i f f e r e n c e s  r e o o rd e d , i t  i s  to  be rem em bered t h a t  
th e  to x in s  u se d  by th e s e  w o rk e rs  w ere n o t  a l l  from  th e  
same s o u rc e .
I  f in d  5 9 .4 $  o n ly  to  be D ick  p o s i t i v e  on th e  f i r s t  day 
o f  d i s e a s e ;  t h i s  i s  i n  m arked c o n t r a s t  to  th e  100$  re o o rd e d  
by z in g h e r .  F o r  t h i s  I  can  f in d  no s a t i s f a c t o r y  e x p la n a t io n .  
T ab le  I I I  shows t h a t  i t  l a  n o t  due to  a  d i f f e r e n c e  i n  th e  age 
d i s t r i b u t i o n  o f  th e  p o s i t i v e  and n e g a t iv e  r e a c t o r s .  L ees 
h a s  shown t h a t ,  even  u n d e r  th e  s t r i c t e s t  c o n d i t io n s ,  a  o e r t a i n
( 2?) .
c o n d i t i o n
O F  S K I N
Vivid
Rash
Bright
Rash
Faint
Rash
Fa-d i n g 
Rash Staining Mo Rash DescjuamaTion
N U M B E ROF
p a t i e n t s
157 2017 9 6 4 4 5 9 401 151 2 9 3
N u c n e > e R
P 0 S iT » \ /£ 5 4 1217 6 4 8 3 0 0 2 3 5 8 7 101
N U M B E R  
N E 6(\T |V£ 5 6 7 0 9 3 1 6 159 166 6 4 192
N U M B E R
Q B S C U R E O 4 7 ’ 91 - - - - -
P E R  CENT. 
P o s i t i v e 60 -0 6 5 -2 67-2 65*3 58-6 57-6 3 4 4
T A f t l . f r  IV. The Dich t e s t  on admission cxnd in relation "Vo The rash
th Scarlet Fetfer p atien ts.
p r o p o r t io n  o f  p a t i e n t s  g iv e  a n e g a t iv e  D iok t e s t  on  th e  
f i r s t  day o f  S o a r l e t  F e v e r .  T h e re fo re  i n  a  d o u b tfu l  o a s e ,  
a  n e g a t iv e  Diok t e s t ,  e a r ly  i n  th e  d i s e a s e ,  d o es n o t  
ex o lu d e  a  d ia g n o s is  o f S o a r l e t  F e v e r .
The p o s s ib l e  in f lu e n c e  o f  th e  r a s h  on th e  Diok t e s t  
h a s  b e en  m en tioned  and i n  T ab le  IV t h e  o a se s  have b e e n  
a rra n g e d  a o o o rd in g  to  th e  o o n d i t io n  o f  th e  s k in  on 
a d m iss io n . A lth o u g i t h i s  c l a s s i f i c a t i o n  o f  th e  o a se s  i s  
open to  o b j e c t i o n  t h e  r e s u l t s  d o , to  some e x te n t ,c o n f i r m  
th e  f i n d in g s  i n  T ab le  I I .  The l a r g e r  p e rc e n ta g e  o f  p o s i t i v e  
r e a o t io n s  among th o s e  w i th  f a i n t  r a s h e s  i s  p ro b a b ly  due t o  th e  
g r e a t e r  e a ie  w i th  w hich  a  p o s i t i v e  r e a o t io n  i s  m a n if e s te d .
I f  th e  o b so u red  r e a o t io n s  a re  in o lu d e d  among th e  p o s i t i v e s  
t h e  h ig h e s t  p e rc e n ta g e  i s  re o o rd e d  among th o s e  w i th  a  v iv id  
r a s h ,  b u t  t h e r e  i s  to o  g r e a t  a  d i s p a r i t y  be tw een  th e  num ber 
o f  p a t i e n t s  i n  eaoh  g roup  to  p e rm it  o f  s t r i o t  co m p ariso n .
I n  3 .1 $  o f  th e  t o t a l  p a t i e n t s  th e  r a s h  so ob so u red  
th e  Diok t e s t  t h a t  a  s a t i s f a c t o r y  r e a d in g  oou ld  n o t  be  
o b ta in e d .  T h is  o o c u rre d  i n  3 4 .3 fo o f  t h e  p a t i e n t s  w i th  a  
v iv id  r a s h  and i n  4 .5 $  o f  th o s e  w ith  a b r i g h t  r a s h .  T h is  
o b s c u r in g  was o f  l i t t l e  c l i n i c a l  s i g n i f i c a n c e  a s  i n  none 
o f  th e s e  o a se s  was th e  d ia g n o s is  i n  d o u b t.
B. Diok T e s ts  on  th e  2 1 s t  day o f  d is e a s e  and l a t e r .
Two th o u sa n d , two hundred  and e ig h ty - th r e e  p a t i e n t s  
who w ere Diok p o s i t i v e  on  a d m iss io n  w ere  r e - t e s t e d  on th e  
t w e n t y - f i r s t  day o f  d i s e a s e .  To none o f  th e s e  p a t i e n t s
(2 8 ) .
DAY
OF
DISEASE
n u m b e r
OF
P A T I E N T S
N U M B E R
P OS I TI VE
N U M B E R
NEGATIVE
28^ 4 5 s 35
8 4 2 6 5 8
42* 2 5 6 17
49 " 20 7 15
5 6 " 12 5 7
T A & L t : V .  FuftVjtir DitH tests  on Scarlet Femct patients
w h o  vjere CKtk p a n t  w e  on 2 \ S*c\o.y d»i>e.ase..
had a n t i - s c a r l a t i n a l  serum  b een  a d m in is te r e d .  S e v e n te e n  
hund red  and t h i r t y - s i x  o r  7 6 .1 $  w ere found  to  he  n e g a t iv e  
w h ile  f i v e  hundred  and f o r ty - s e v e n  o r  23*9$ rem ain ed  
p o s i t iv e *  Thus th e  m a jo r i ty  had heoome D iok h e g a t iv e  
d u r in g  th e  o o u rse  o f  th e  d i s e a s e .
Of th o s e  who rem ained  p o s i t i v e  o ne  hundred  and e ig h ty  -  
two w ore r e - t e s t e d  l a t e r  and th e  r e s u l t s  o f  th e s e  t e s t s  a re  
shown i n  f a b l e  V. T h is  t a b l e  does n o t  r e f e r  to  s y s te m a t io  
r e - t e s t s  a t  w eekly i n t e r v a l s  b u t  to  h a p h az a rd  r e - t e s t i n g  
a t  v a ry in g  i n t e r v a l s  a f t e r  th e  t w e n t y - f i r s t  day and e a c h  
p a t i e n t  was r e - t e s t e d  onoe o n ly . T hou^i t h i s  d e t r a c t s  from  
t h e  v a lu e  o f  th e  t a b l e  th e  f i g u r e s  show t h a t  some p a t i e n t s  
rem a in  Diok p o s i t i v e  a s  l a t e  a s  th e  f i f t y - s i x t h  day o f  d i s e a s e .
O th e r o b s e rv e r s  have  r e p o r te d  p o s i t i v e  D ick  t e s t s  i n  
S o a r l e t  F e v e r  c o n v a le s c e n ts *  The D ick s i n  t h e i r  o r i g i n a l  
p a p e r  n o te d  th r e e  oases*  K er found 7*3$, R osen and 
K o ro b io in a  1 7 .2 $ , S a ta k e  5*6$ and P e t e r s  and A l l i s o n  31$ to  be 
p o s i t iv e  d u r in g  c o n v a le s c e n c e . H urray  found 10$  o f  f o u r  
hundred  p a t i e n t s  to  be  p o s i t i v e  on  th e  t w e n t y - f i r s t  day o f  
d is e a s e  and S m ith  and T a y lo r  14$ o f  one  hund red  and f i f t y -  
e ig h t  i n  th e  f o u r t h  w eek. z in g h e r  i n  h i s  s e r i e s  o f  one 
hundred  and se v e n ty  p a t i e n t s  had tw e lv e  p e r s i s t e n t  Diok 
p o s i t i v e  r e a c t o r s .  He su g g e s te d  a s  an  e x p la n a t io n  t h a t  t h e r e  
may be o c c a s io n a l  s t r a i n s  o f  th e  h a e m o ly tic  s t r e p to o o o o i  
c a u s in g  S o a r l e t  F e v e r w hich p ro d u ce  d i f f e r e n t  to x in s *
A f u r t h e r  tw en ty  p a t i e n t s  who w ere Diok p o s i t i v e  on  th e
( 2 9 ) .
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t w a n t y - f i r s t  day o f  d i s e a s e  w ere su b m itte d  to  w eekly  r e - t e s t s  
t i l l  a  n e g a t iv e  r e s u l t  was o b ta in e d  o r  t i l l  th e y  w ere 
d is c h a rg e d  from  h o s p i t a l .  The r e s u l t s  a r e  g iv e n  i n  T ab le  V I.
The num ber o f  o b s e r v a t io n s  h e re  re o o rd e d  i s  too  s m a ll  
to  be o o n o lu s iv e  b u t  th e  g e n e r a l  in fe n e n o e  i s  i f r a t ,  u s i n g  
th e  D iok t e s t  a s  an  i n d i c a t o r ,  t h e r e  i s  a  s te a d y  in o r e a s e  i n  
immunity and th a t  th e  r a t e  o f  in o r e a s e  v a r i e s  i n  d i f f e r e n t  
p a t i e n t s .  I n  some p a t i e n t s  th e  developm en t o f  im m unity , i f  
i t  d o es o o o u r, i s  c o n s id e ra b ly  d e la y e d . Brown c a r r i e d  o u t  a  
s e r i e s  o f  w eekly  D ick  t e s t s  on e ig h ty - s e v e n  p a t i e n t s  and 
found  a  s te a d y  d e c re a s e  i n  th e  number g iv in g  p o s i t i v e  r e a c t i o n s .
On th e  t w e n t y - f i r s t  day o f  d i s e a s e  8 0 .5 $  o f  th e  
p a t i e n t s  w ith  a  v iv id  r a s h  and who w ere P ic k  p o s i t i v e  on 
a d m iss io n  w ere  found  to  be n e g a t iv e  w h ile  o f  th o s e  w i th  a 
f a i n t  r a s h  7 0 -9$  w ere found  to  be n e g a t iv e .  T h is  s u g g e s ts  
t h a t  t h e r e  i s  an a s s o o ia t i o n  be tw een  th e  i n t e n s i t y  o f  th e  
r a s h  and th e  r a t e  o f  developm en t o f  imm unity b u t  th e  num ber o f  
p a t i e n t s  w ith  a  v iv id  r a s h  i s  to o  s m a ll  to  p e rm it  o f  any 
c o n c lu s io n .
Of one hundred  and tw e lv e  p a t i e n t s  i n  whom th e  P ic k  
t e s t  on a d m iss io n  was o b so u re d , 1 5 .2 $  gave  p o s i t i v e  r e a o t io n s  
on the  t w e n ty ^ f i r s t  day o f  d i s e a s e .  T h is  s u g g e s ts  t h a t ,  
b u t  f o r  th e  r a s h ,  many o f  th e s e  p a t i e n t s  would have m a n ife s te d  
a  p o s i t i v e  P ic k  t e s t  on a d m iss io n .
L indsay  and h i s  o o -w o rk e rs  have shown t h a t  th e  sa o u n t 
o f  a n t i t o x i n  i n  th e  b lo o d  o f  o o n v a le so e n t S o a r l e t  F e v e r
( 3 0 ) .
p a t i e n t s  v a r i e s  g r e a t ly  i n  d i f f e r e n t  i n d iv id u a l s  w h ile  
Henry and l e w is  fo und  th e  amount o f  a n t i - t o x i n  i n  th e  b lo o d  
o f  p a t i e n t s  to  be o o n s id e ra h ly  g r e a t e r  th a n  t h a t  found  i n  
norm al " r e s i s t a n t ” o o n t r o l s .  Abramson h a s  re o o rd e d  se v en  
and Brown t h i r t e e n  p a t i e n t s  i n  whom, d u r in g  th e  c o u rse  o f 
S o a r l e t  F e v e r , t h e  D iok t e s t  was som etim es p o s i t i v e  and 
som etim es n e g a t iv e .
Thus th e  D iok t e s t  th ro w s l i g h t  on  th e  developm en t o f 
im m unity to  S o a r le t  F ev e r b u t  f u r t h e r  w ork i s  r e q u i r e d  to  
e a p la in  th e  m eohanism  o f  immunity p ro d u o t io n  and th e  
r e l a t i o n s h i p  be tw een  th e  a n t i t o x i n  o o n te n t  o f  th e  b lo o d  and 
th e  s e n s i t i v e n e s s  o f  t h e  s k in  to  s t r e p to o o o o a l  t o x in .
C. The D iok t e s t  i n  r e l a t i o n  to  th e  in o id e n o e  o f
o o m p lio a tio n s  ard  th e  num ber o f  days i n  h o s p i t a l .
By deduo t i n g  from  th e  fo u r  th o u sa n d , f o u r  hundred  
and tw en ty -tw o  p a t i e n t s  who w ere D iok t e s t e d  on a d m iss io n ,
s e r u m
e ig h ty - th r e e  to  whom a n t i - s c a r l a t i n a l  A was a d m in is te re d  l a t e r  
and one hund red  and t h i r t y - e i g h t  i n  whom th e  t e s t  was 
o b so u red  I  was l e f t  w ith  fo u r  th o u sa n d , two hundred  and one 
p a t i e n t s .  Of th e s e  two th o u s a n d ,s ix  hund red  and f i v e  w ere 
D iok  p o s i t i v e  and f i f t e e n  hundred  and n i n e t y - s i x  l i c k  n e g a t iv e  
on a d m iss io n . I n  e a c h  o f  th e s e  g roups th e  in o id e n o e  o f  
R h i n i t i s ,  A d e n i t i s ,  O t i t i s  M edia, A lb u m in u ria , n e p h r i t i s  
and Rheumatism was i n v e s t i g a t e d  and 1h e  r e s u l t s  a re  shown 
i n  F ig u re  I .
T hese o o m p lio a tio n s  w ere d e f in e d  a s  fo llo w s  and on ly
(SI) .
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th o se  f u l f i l l i n g  th e s e  req u irem en ts are in c o rp o ra te d .
I h i n i t i s  means n a s a l  d is o h a rg e  p e r s i s t i n g  l a t e r  th a n  o r  
a r i s i n g  a f t e r  th e  t w e n t y - f i r s t  day o f  d i s e a s e .  
A d e n i t i s  means l a t e  a d e n i t i s  and in c lu d e s  a l l  s t a g e s  from  
s im p le  e n la rg e m e n t to  s u p p u r a t io n .
O t i t i s  M edia does n o t  in c lu d e  th e  l i g h t i n g  up o f  p r e - e x i s t i n g  
m id d le  e a r  d i s e a s e .
A lb u m in u ria  means a lb u m in u r ia  o c c u r r in g  a f t e r  d e fe r v e s c e n c e ,  
p e r s i s t i n g  f o r  a t  le a £  f o u r  d ay s and n o t 
a s s o c ia te d  w ith  f e b r i l e  c o n d i t io n s  suoh  a s  a d e n i t i s .  
N e p h r i t i s  does n o t  in c lu d e  any s i m i l a r  p r e - e x i s t i n g  
c o n d i t io n .
Rheum atism  means s w e l l in g ,p a in  and te n d e r n e s s  i n  th e  j o i n t s  
w h e th e r o r  n o t  accom panied by f e v e r .
T h is  a n a ly s i s  c l e a r l y  d e m o n s tra te s  t h a t ,  v iew in g  each 
group  a s  a w ho le , o o m p lio a tio n s  w ere more f r e q u e n t  i n  P ic k  
p o s i t i v e  th a n  i n  P ic k  n e g a t iv e  p a t i e n t s  and s u g g e s ts  t h a t  i n  
th e  l a t t e r  th e  d i s e a s e  was l e s s  s e v e r e .  I t  i s  i n t e r e s t i n g  
to  n o te  t h a t  Rheum atism  was a l i t t l e  more p r e v a le n t  i n  th e  
P ic k  n e g a t iv e  p a t i e n t s .  T h is  was n o t  due to  the  p a t i e n t s  
who d ev e lo p ed  Rheum atism  h a v in g  been a d m itte d  a t  a  l a t e r  
s ta g e  o f  th e  d is e a s e  th a n  the  a v e ra g e .
From th e  above f in d in g s  i t  i s  r e a s o n a b le  to  assume 
t h a t  o o m p lio a tio n s  would be  l e s s  f r e q u e n t  i n  th o se  p a t i e n t s ,  
o r i g i n a l l y  P ic k  p o s i t i v e ,  who w ere found to  be  P ic k  n e g a t iv e  
on th e  t w e n t y - f i r s t  day o f  d is e a s e  th a n  i n  th o s e  who
( 3 2 ) .
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1 1 .  TW e p tr c e .n t0.3e  in c id e n c e  o f  c o m p lic a t io n s  in  5* \' | D ick  p o sit
I T S & D i c k  n e ^ e t w e  S c a r l e t  Feoer  p a t i e n t s  all o^ v h  
D i C k  p o s i t i v e  o n  a d m i s s i o n .
^P lC K  t e s t s  o n  St' '" d a y  d lS caSeTl
Mn vo e r
Rh e u m a t i s m .
rem ained  D iok p o s i t i v e .  F ig u re  I I  shows t h a t  w i th  th e  
e x c e p tio n s  o f  A d e n i t i s  and O t i t i s  M edia th e  r e v e r s e  was 
found  to  he  th e  o a s e .
The o o m p lio a tio n s  o f  S o a r l e t  F e v e r  a re  due t o  th e  
in v a s io n  o f  v a r io u s  t i s s u e s  by m io ro -o rg a n ism s  a s  a  r e s u l t  
o f  th e  lo w e r in g  o f  t h e  p a t i e n t * s  g e n e ra l  r e s i s t a n c e .  
H aem oly tio  s t r e p to o o o o i  a re  th e  in v a d in g  m io ro -o rg a n ism s  
i n  many o ases  b u t  i n  what p r o p o r t io n  t h i s  i s  so o anno t 
be s t a t e d .  My f in d in g s  f a v o u r  S m ith Ts view  t h a t ,  i n  
a d d i t io n  to  th e  a n t i - t o x i o  f a o t o r ,  some o th e r  f a c t o r  i s  
oonoerned  i n  immuniiy to  S o a r l e t  F e v e r . F u r th e r  l o o a l  
c o n d i t io n s  i n  th e  n o se  and t h r o a t  suoh  a s  e n la rg e d  t o n s i l s ,  
a d e n o id s  o r  a  d e f l e c te d  septum  m ust have  an in f lu e n c e  on  1he 
o o o u rra n o e  o f  R h i n i t i s ,  A d e n i t i s  and O t i t i s  M ed ia . . 
A p p a ren tly  th e r e  i s  l i t t l e  r e l a t i o n  betw een  ifoe antitoadL n 
o o n te n t  o f  th e  b lo o d  r e v e a le d  by th e  Diok t e s t  and th e  
in o id e n o e  o f  o o m p lio a tio n s .
The c l a s s i f i c a t i o n  o f  S o a r le t  F e v e r  i n to  s e v e r e ,  
m o d era te  and m ild  o a se s  i s  an  a r b i t r a r y  one i n  w hioh the  
d iv id in g  l i n e s  a re  i n d i s t i n c t  and i n to  w hioh  th e  p e r s o n a l  
b i a s  o f  th e  o b s e rv e r  m ust e n t e r .  However th e  o r i t e r i a  on 
w hioh  a  p a t i e n t  i s  c o n s id e re d  f i t  f o r  d is o h a rg e  a re  
p r a o t i o a l l y  u n ifo rm  i n  t h i s  c o u n try  and I  subm it t h a t ,  
where a s u f f i c i e n t l y  l a r g e  number o f  o a se s  oan be 
i n v e s t i g a t e d ,  t h e  d u r a t io n  o f  s ta y  i n  h o s p i t a l  w i l l  g ive  
some i n d io a t io n  o f  th e  ty p e  o f  d i s e a s e .  O m ittin g  th o s e  who
( 3 3 ) .
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d ie d ,  th o s e  i n  whom th e  D iok t e s t  was obsoured*  th o s e  
t r e a t e d  by serum  and th o s e  who developed  C hioken Pox,
M e as le s  o r  o th e r  d is e a s e  n o t  d i r e o t ly  a t t r i b u t a b l e  to  
S o a r l e t  F e v e r ,  th r e e  th o u sa n d , n in e  hundred  ana f i f t y - o n e  
o ases  w ere  fo und  to  be s u i t a b l e  f o r  t h i s  i n v e s t i g a t i o n .
Two th o u s a n d , f o u r  hundred  and f i f t y  w ere D ick p o s i t i v e  on 
a d m iss io n  and t h e i r  a v e rag e  s ta y  i n  h o s p i t a l  was 44 .9  d a y s . 
F i f t e e n  h u n d red  and one w ere Diok n e g a t iv e  on a d m iss io n  and 
i n  them  th e  a v e ra g e  number o f  days in  h o s p i t a l  was 4 1 .3  
d a y s . JTo S o a r l e t  F ever p a t i e n t  was d is c h a rg e d  from  iT o n sa ll 
H o s p i ta l  b e fo r e  th e  f o u r th  week o f  d is e a s e  and ih e  m a jo r i ty  
w ere d e ta in e d  t i l l  th e  t h i r t y - f i f t h  day . A com parison  o f  
th e s e  two g ro u p s a c c o rd in g  to  t h e  day o f  d i s e a s e  on 
a t e i s s i o n  i s  shown i n  F ig u re  I I I .
W hatever th e  day o f  d is e a s e  on a d m iss io n  th e  D iok 
n e g a t iv e  p a t i e n t s  w ere d e ta in e d ,o n  th e  a v e ra g e , f o r  a  
s h o r t e r  p e r io d  th a n  th o s e  who w ere Diok p o s i t i v e .  T h is 
a g a in  s u g g e s ts  t h a t  S o a r l e t  F e v e r  i s  a m ild e r  d i s e a s e  i n  
DAek n e g a t iv e  p a t i e n t s  b u t  th e  d i f f e r e n o e  i s  n o t  s u f f i c i e n t l y  
m arked to  w a r ra n t  a  d e f i n i t e  s ta te m e n t to  t h a t  e f f e o t .
Of t h i r t y - t h r e e  f a t a l  o a se s  s ix te e n  w ere Diok 
p o s i t i v e ,  f i f t e e n  Diok n e g a t iv e  and i n  two th e  Diok t e s t  on 
a d m iss io n  was o b so u re d . The D iok p o s i t iv e  and th o s e  i n  
whom th e  t e s t  was obsoured  were a l l  a d m itte d  on th e  seoond , 
t h i r d  o r  f o u r t h  day o f d i s e a s e .  As f iv e  o f  th e  D iok 
n e g a t iv e  w ere a d m itte d  l a t e r  th an  ihe  s i x t h  day o f  d i s e a s e  i t
(3 4 ) .
i s  p o s s ib l e  t h a t  some o f  them w ere Diok p o s i t i v e  a t  th e  
o n s e t  o f  d i s e a s e .  Do c o n c lu s io n s  oan be draw n from  t h i s  
s m a ll  num ber o f  f a t a l  o a s e s .
3>* The D iok t e s t  i n  r e l a t i o n  to  seo o n d ary  a t t a o k s .
S eco n d ary  a t t a o k s  o o o u rred  i n  t h i r t y - f i v e  o r  0.8JS
o f  f o u r  th o u s a n d , th re e  hundred  and t h i r t y  n in e  p a t i e n t s  wh>
w ere n o t  t r e a t e d  by a n t i - s o a r l a t i n a l  serum . H ere , a
seo o n d ary  a t ta o k  i s  d e f in e d  a s  th e  o o o u rren o e , a f t e r
d e fe rv e s c e n c e  and th e  f a d in g  o f  the p rim ary  r a s h  and a t  l e a s t
e ig h t  days a f t e r  ad m iss io n  to  h o s p i t a l ,  o f  s o re  t h r o a t ,  p e e l in g
to n g u e , f e v e r  and a  s o a r l a t in i f o r m  r a s h .
Of th e s e  t h i r t y - f i v e  p a t i e n t s ,  one was a d m itte d  on
th e  f i r s t  day o f  d i s e a s e ,  e ig h t  on th e  second d a y , f i f t e e n
on the  t h i r d  d ay , f iv e  on  th e  f o u r th  day , one on th e  f i f t h
d a y , t h r e e  o n  the s i x t h  day , one on th e  e ig h te e n th  day and
one on  th e  tw e n t i e th  d a y . T h i r ty - th r e e  w ere Diok p o s i t i v e
and two w ere  Diok n e g a t iv e  on a d m iss io n . P re v io u s  to  the
so eo n d ary  a t t a o k  tw e n ty -n in e  o f  th o se  who were D iok p o s i t iv e
on a d m iss io n  w ere r e - t e s t e d  on t h e tw e n ty - f i r s t  day o f
d i s e a s e ;  n in e te e n  w ere p o s i t i v e  and te n  w ere n e g a t iv e .
The fo l lo w in g  oase  i s  th e  on ly  one whioh rem ained  Diok
p o s i t i v e  a f t e r  a seoondary  a t t a o k .
A b o y , aged 11 y e a r s ,  was ad m itte d  on th e  3rd  day 
o f  d i s e a s e  w ith  a l l  th e  ty p io a l  f e a tu r e s  o f  S o a r l e t  
F e v e r .  P in -h o le  desquam ation  fo llo w e d . On th e  1 8 th  
day o f  d is e a s e  he developed  c e r v ic a l  a d e n i t i s  w hioh 
p rooeeded  to  s u p p u ra t io n . On the 4 0 th  day , f e v e r ,  
s o re  t h r o a t , p e a l in g  tongue  and a  p u n o ta te  e ry them a 
w ere n o te d .  F u r th e r  desquam ation  fo llo w ed  i n  due 
c o u r s e . The Diok t e s t  was p o s i t iv e  on a d m iss io n ,o n  th e  
2 i s t  and on th e  6 0 th  day o f  d i s e a s e .
(3 5 ) .   
The m a jo r i ty  o f  th e s e  seoondary  a t t a o k s  o c c u rre d  
be tw een  th e  tw e n ty - e ig h th  day and th e  f o r ty - s e o o n d  day o f  
d i s e a s e :  th e  e a r l i e s t  ap p ea red  on th e  t w e l f t h  day and th e  
l a t e s t  on  th e  s e v e n ty - s e v e n th  day* I n  a lm o st every  o ase  th e  
p a t i e n t  w as no l o n g e r  o o n fin ed  to  bed when th e  seo o n d a r^ /a ttao k  
d e v e lo p e d . The minimum tim e  w hioh e la p se d  betw een  
a d m iss io n  to  h o s p i t a l  and th e  seoondary  a t t a o k  was e le v e n  
days and th e  maximum s e v e n ty - th r e e  d a y s . I n  M onsall 
H o s p i ta l  o a se s  o f  a l l  d e g re e s  o f  s e v e r i t y  a re  n u rse d  in  
t h e  same w ard .
The th e o ry  o f  a u to - in o o u la t io n  h a s  b e en  advanced 
a s  an e x p la n a t io n  o f  th e  o c c u rre n c e  o f  seoondary  a t t a o k s  
b u t  B u r to n  and B alm ain  have re o o rd e d  two thousandjand 
e ig h ty  t h r e e  S o a r l e t  F e v e r  p a t i e n t s  who w ere n u rse d  a t  home 
and i n  whom no seo o n d ary  a t t a o k s  d ev e lo p ed . The o th e r  
view  i s  t h a t  th e  seoondary  a t t a o k  i s  due to  su p e r io p o se d  
i n f e o t i o n  d e r iv e d  from  a  new a d m iss io n  o r* from  a n o th e r  
p a t i e n t  i n  th e  w ard . Some s u p p o r t f o r  t h i s  view  i s  g iv e n  
by th e  w ork o f  Gunn and G r i f f i t h  who, i n  t h r e e  p a t i e n t s  
w i th  p e r s i s t e n t  p o s i t i v e  Diok t e s t s ,  found th a t  th e  
ap p ea ran ce  i n  th e  t h r o a t  o f  a seoond ty p e  o f  s tre p to o o o o u s  
o o in o id e d  w ith  a  seo o n d ary  a t t a o k  o f  a l i n i o a l  s c a r l a t i n a .
The D iok t e s t  th row s l i t t l e  l i g h t  on t h i s  p rob lem . 
Abramson r e c o r d s  a  o ase  w here a f t e r  a seoondary  a t t a o k  th e  
D iok t e s t  became te m p o ra r i ly  n e g a t iv e  and th e n  d e f i n i t e l y  
p o s i t i v e .  B u rto n  and B alm ain  have o b ta in e d  p o s i t i v e  D iok
(3 6 ) .
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t e s t s  a f t e r  seo o n d ary  a t t a o k s .  i t  h a s  b e e n  s e e n  t h a t  th e  
m a jo r i ty  o f  S o a r l e t  F e v e r  p a t i e n t s  a r e  D iok  p o s i t i v e  on 
a d m iss io n  and t h a t ,  o f  th e  D iok p o s i t i v e ,  tw e n ty - th r e e  
p e r  o e n t .  a re  s t i l l  so  on th e  t i r e n t y - f i r s t  day o f  d i s e a s e  
y e t  seo o n d ary  a t t a o k s  ooour i n  o n ly  one  p e r  o e n t .  o f  a l l  
o a s e s .  H ere a p p a r e n t ly ,  some f a o t o r  w hioh h a s  no d e f i n i t e  
r e l a t i o n  to  th e  D iok t e s t  i s  in v o lv e d .
I n  two p a t i e n t s  who w ere  D iok p o s i t i v e  on  th e  
t w e n t y - f i r s t  day and i n  whom seo o n d ary  a t t a o k s  ap p ea re d  on  
th e  tw e n ty - th i r d  and tw e n ty - f o u r th  days r e s p e c t i v e l y ,  a  
b la n o h in g  o f  t h e  r a s h  a t  th e  s i t e  o f  th e  r e  oen t i n j e c t i o n  
o f  to x in  was n o te d .  T h is  " t o x i - e x t i n c t i o n "  phenomenon was 
d e s o r ib e d  f i r s t  by Z o e l le r
2 .  The D iok t e s t  i n  p a t i e n t s  t r e a t e d  by serum .
I n  o o n n e o tio n  w ith  a n o th e r  i n v e s t i g a t i o n  two 
hun d red  and n in e ty -o n e  S o a r l e t  F e v e r  p a t i e n t s  w ere g iv e n  on 
a d m iss io n  in tr a m u s o u la r ly  10 o .o .  o f  a n t i - s o a r l a t l n a l
serum . A t th e  same tim e  a  D iok t e s t  was c a r r i e d  o u t  on 
e ac h  e a s e  and th e  r e s u l t s  a re  shown i n  T ab le  711 .
I n  co m p ariso n  w ith  T ab le  I I  th e r e  i s  a  m arked 
r e d u c t io n  i n  t h e  p e rc e n ta g e  o f  p o s i t i v e  r e a o t i o n s .  Though 
th e  number o f  o b s e r v a t io n s  re o o rd e d  h e re  i s  s m a ll ,  t h i s  
r e d u c t io n  can  b e  a t t r i b u t e d  o n ly  to  th e  a c t io n  o f  th e  serum . 
V a r ia t io n  i n  th e  r a t e  o f  a b s o r p t io n  o f  th e  serum  no doub t 
p e rm it te d  th e  m a n i f e s ta t io n  o f  p o s i t i v e  r e a o t io n s  b u t  even 
a l lo w in g  f o r  t h i s  th e  p e rc e n ta g e  seems to  be  h ig h .  M ost
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o f  th e  p a t i e n t s  showed a  r a p id  f a d in g  o f  th e  r a s h  and 
a m e l io r a t io n  o f  th e  sym ptom s. The o b so u re d  r e a o t io n s  
show t h a t  i n  some o a se s  th e  r a s h  was " f ix e d ” •
S ix ty - n in e  o f  th e  p o s i t i v e  r e a o to r s  w ere  r e - t e s t e d  
on  th e  t w e n t y - f i r s t  day and n in e  o r  13$  w ere p o s i t i v e .  
S e v e n ty -n in e  o f  th e  P i  ok n e g a t iv e  p a t i e n t s  w ere r e - t e s t e d  
a t  th e  same s ta g e  o f  th e  d is e a s e  and s i x  o r  7*6$ w ere 
found  to  be p o s i t i v e .  A p p a re n tly  i n  th e s e  p a t i e n t s  th e  
p a s s iv e  im m unity , i f  an y , c o n fe r re d  by th e  serum  was o f  l e s s  
th a n  tw en ty  -o n e  days d u r a t io n  and a o t iv e  im m unity had r o t  
b e en  s u f f i c i e n t l y  e s t a b l i s h e d  by t h a t  t im e  to  y i e l d  a 
n e g a t iv e  P ic k  r e a c t i o n .  Baziks and M ackenzie , i n  one 
hundred  p a t i e n t s  t o  whom serum  was a d m iz iis te re d  in t r a v e n o u s ly ,  
found  tw e lv e  to  b e  P ic k  p o s i t i v e  f i f t e e n  to  tw en ty  d ay s a f t e r  
t h e  o n s e t  o f  d i s e a s e .  Brown o a z r ie d  o u t  w eekly  P ic k  te&s 
on p a t i e n t s  t r e a t e d  by serum  and oame to  t h e  c o n c lu s io n  
t h a t  " th e  a d m in i s t r a t io n  o f  serum  d e la y s  th e  p ro c e s s  o f  
n a t u r a l  a n t i t o x i n  fo rm a t io n . *
H ere , my o b s e r v a t io n s  a re  n o t  s u f f i c i e n t  to  w a r ra n t  
d e f i n i t e  c o n c lu s io n s  b u t  th ey  a p p ea r  to  fa v o u r  Bfown’ s  v iew . 
F u r t h e r ,  a n t i - s c a r l a t i n a l  serum  i s  to  some e x te n t  n an  
unknown q u a n t i ty "  a s  0 TB r ie n ,  Ok e l l  and P a r i s h  have  shown 
t h a t  th e r e  i s  no s a t i s f a c t o r y  m ethod o f  t i t r a t i o n  a v a i la b l e  
a s  y e t .  C ra ig  found t h a t  a n t i - s c a r l a t i n a l  s e r a  h ad , 
a s  in d ic a te d  by th e  P ic k  t e s t ,  w id e ly  v a ry in g  p r o t e c t i v e  
p o w ers; he  c o n s id e re d  th e s e  v a r i a t i o n s  to  be due m ore to
(3 8 ) .
th e  s e r a  th a n  to  th e  i n d iv i d u a l s .
Many have re c o rd e d  th e  p r o d u c t io n  o f  p a s s iv e  im m unity
i n  s u s c e p t ib l e  p e rs o n s  by th e  a d m in i s t r a t io n  o f  se rum .
The p r o o f  o f  im m unity was e i t h e r  th e  p ro d u c t io n  o f  a
n e g a t iv e  P ic k  t e s t  o r  a f a i l u r e  to  c o n t r a o t  S o a r l e t  F e v e r
on e x p o su re . O th e rs  have re c o rd e d  th e  d u r a t io n  o f  t h i s
im m unity a s  a s c e r ta in e d  by th e  Dick t e s t .  The f in d in g s  vary
i n  r e g a rd  to  th e  q u a n t i ty  o f serum  r e q u i r e d  and to  th e
d u r a t io n  o f  th e  p r o t e c t i o n ,  i n  t h i s  c o n n e c tio n  th e  fo l lo w in g
c a se  i s  o f i n t e r e s t .
A m ale aged 16 y e a r s  was a d m itte d  w ith  a d ia g n o s is  o f  
S c a r l e t  F e v e r . A f te r  e x a m in a tio n  th e r e  was much 
doub t a s  t o  th e  d ia g n o s is  b u t  f i n a l l y  th e  c o n d i t io n  
was c o n s id e re d  to  be  a ty p i c a l  S c a r l e t  F e v e r . A P ic k  
t e s t  was p e rfo rm e d , 10 o .c .  a n t i - s c a r l a t i n a l  serum  
w ere g iv e n , and he was a d m itte d  to  a  S o a r l e t  F e v e r Ward. 
N ext day t h e  P ic k  t e s t  was p o s i t i v e ,  th e  r a s h  f a d in g ,  
th e  te m p e ra tu re  f a l l e n  and th e  p a t i e n t  f e l t  much b e t t e r .  
At th e  end o f  f o r t y - e i g h t  h o u rs  th e  r a s h  had gone b u t  
th e  tongue  showed no s ig n s  o f p e e l in g .
F iv e  days a f t e r  a d m iss io n  he v o m ited , com plained  o f  
s o re  t h r o a t  and h i s  te m p e ra tu re  ro s e  to  100° F .
A no ther P ic k  t e s t  was im m ed ia te ly  c a r r ie d  o u t .  N ext 
day he p re s e n te d  th e  t y p io a l  p io tu r e  o f  a c u te  S o a r l e t  
F e v e r  w ith  e a r ly  c e r v i c a l  a d e n i t i s .  The P iok  t e s t  was 
n e g a t iv e .  B e s p ite  th e  a d m in i s t r a t io n  o f  a  f u r t h e r  
50 o . c .  o f  serum  he was a c u te ly  i l l  f o r  sev en  d a y s . 
T y p io a l d e sq u am atio n  fo llo w ed  and th e  P iok  t e s t  was 
n e g a t iv e  on th e  2 1 s t  d ay .
I  th in k  th e  o r i g in a l  d ia g n o s is  o f S o a r l e t  F e v e r was 
w rong . The p o s i t i v e  r e s u l t  o f  th e  f i r s t  p ic k  t e s t  ro u se d  no 
s u s p io io n  a s  t h i s  had b e e n  found in  o th e r  p a t i e n t s  f s e e  
TableV II)*  In  t h i s  case  th e  serum u l t im a te ly  re n d e re d  th e  
P io k  t e s t  n e g a t iv e  b u t  d id  n o t p r o t e c t  a g a in s t  s c a r l e t  F e v e r . 
P e s p i t e  th e  m assive  e zp o su re  to  i n f e o t io n  suoh a f a i l u r e  to
p r o t e c t  on th e  p a r t  o f  a n t i - s c a r l a t i n a l  serum  m ust be r a r e .
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THE DICK TEST IK THE NURSING STAFF ADD OTHER PATIENTS
E very  member o f  th e  n u r s in g  s t a f f  and a l l  p a t i e n t s  
a d m itte d  w ith  a  d ia g n o s is  o f  D ip h th e r ia  w ere su b m itte d  to  
.th e  D iok t e s t  on ad m iss io n *  The r e s u l t s  o f  th e s e  t e s t s  a r e  
shown i n  T ab le  V I I I .  No p e rs o n  re p u te d  to  have  s u f f e r e d  
p r e v io u s ly  from  S o a r l e t  F ever i s  in c lu d e d .  These p a t i e n t s  
and s t a f f  oannot be o o n s id e re d  a s  "no rm al*  in d iv id u a ls  b u t 
I  th in k  th ey  may be ta k e n  a s  r e p r e s e n t a t i v e  o f  th e  g e n e r a l  
p o p u la t io n .
Z in g h e r i n v e s t i g a t e d  th e  Diok t e s t  i n  o v e r se v en  
th o u san d  no rm al i n d iv id u a l s  i n  New Y ork . A s i m i l a r  
i n v e s t i g a t i o n ,  on f i f t e e n  hundred  p e rs o n s  s e le o te d  a t  random, 
was c a r r i e d  o u t  by K in lo o h  and h i s  oo -w o rk ers  i n  A berdeen  
w h ile  Smythe and N e s b it  have  re c o rd e d  th e  r e s u l t s  o f  th e  
D iok t e s t  on o v e r s i x  thousand  p e rs o n s  i n  In d ia n a .  The 
r e s u l t s  o f th e s e  w o rk e rs  a r e  shown i n  T a b le s  IX , X, and X I.
These fo u r  t a b l e s  a l l  show d i f f e r e n o e s ,  w hich may be due 
to  a v a r i e ty  o f c a u s e s . They may be due to  t h e  em ploym ent 
o f  d i f f e r e n t  to x in s ,  to  d i f f e r e n o e s  i n  th e  dosage o r  
s t a n d a r d i s a t i o n  o f  th e  t o x in ,  to  r e a l  d i f f e r e n o e s  o f  h e rd  
im m unity i n  th e  p o p u la t io n s  t e s t e d  o r  to  a  c o m b in a tio n  o f
th e s e  f a o t o r s .
The r e s u l t s  o f  th e s e  f o u r  i n v e s t i g a t io n s  a re  oompared 
i n  F ig u re  IV . My f in d in g s  c o rre sp o n d  f a i r l y  c lo s e ly  w ith  
. th o s e  o f  Smythe and N e sb it and occupy an in te rm e d ia te  p o s i t i o n
( 4 0 ) .
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betw een  th o s e  o f  K in lo o h  and th o s e  o f  z in g h e r .  A ll  a g re e  
i n  show ing  t h a t  s u s c e p t i b i l i t y  to  S o a r l e t  F e v e r  i s  g r e a t e s t  
d u r in g  th e  f i r s t  f i v e  y e a r s  o f  l i f e  and t h a t  s u s o e p t i b i l i t y  
d im in is h e s  i n  eao h  su c c e e d in g  q u in q u e n n ia l  p e r io d .
S t a t i s t i c s  show t h a t  th e  second q u in q u e n n ia l  p e r io d  f u r n i s h e s  
th e  l a r g e s t  number o f  o a s e s ,  th e n  the  f i r s t  f i v e  y e a r s  and 
a f t e r  t h a t  th e  re m a in in g  f i v e - y e a r  p e r io d s  i n  o r d e r  o f 
s u c c e s s io n .  The d is c re p a n c y  betw een th e  s u s o e p t i b i l i t y  and 
th e  in o id e n c e  i n  the  f i r s t  two q u in q u e n n ia l  p e r io d s  i s  due 
t o  th e  in c r e a s e d  ex p o su re  to  i n f e c t i o n  r e s u l t i n g  from  
a tte n d a n c e  a t  sc h o o l d u r in g  th e  second  o f  th e s e  p e r io d s .
Thus th e  Diok t e s t ,  when u sed  a s  an  i n d io a t o r  o f  
s u s c e p t i b i l i t y  to  S o a r l e t  F e v e r  and when a p p lie d  to  th e  
p o p u la t io n  i n  g e n e r a l ,  y i e l d s  r e s u l t s  w hioh  do n o t d i f f e r  
from  th o s e  p r e v io u s ly  e s t a b l i s h e d  by c l i n i c a l  and 
s t a t i s t i c a l  o b s e r v a t io n s .
THE DICK TEST IE PERSONS WHO LATER CONTRACTED
SCARLET FEVER.
D u rin g  th e  t h r e e  y e a r s  co v ered  by t h i s  i n v e s t i g a t i o n  
s i x t y - e i g h t  D ip h th e r ia  p a t i e n t s ,  one p a t i e n t  s u f f e r i n g  from  
T onsjQ L itis and one n u rse  d ev e lo p ed  S o a r l e t  F e v e r .  The 
n u r s e ,  D iok p o s i t i v e  and n o t  y e t  im m unised , had been  p la c e d  
on d u ty , i n  e r r o r ,  i n  a  S o a r l e t  F e v e r  w ard , and th e  p a t i e n t  
w ith  T o n s i l l i t i s  was c r o s s - i n f e c t e d  i n  th e  b e d - i s o l a t i o n  
w ard . The m a jo r i ty  o f  th e s e  o a ses  o o o u rred  s p o r a d ic a l ly  
and the  l a r g e s t  number i n  one o u tb re a k  was f o u r .
A ll  had b e en  su b m itte d  to  t h e  Dibk t e s t  on a d m iss io n  
to  h o s p i t a l  and th e r e f o r e  p re v io u s  to  d e v e lo p in g  S o a r l e t  
F e v e r ;  s i x t y - t h r e e  w ere  p o s i t i v e  and se v en  w ere  n e g a t iv e .  
T hree o f  th e  n e g a t iv e  r e a c t o r s  w ere su b m itte d  t o  th e  
S c h u l tz -C h a r l to n  t e s t  and i n  each  c a se  a p o s i t i v e  r e s u l t  
was o b ta in e d .  L e e s , Brown and o th e r  w r i t e r s  have n o te d  
th e  o c c u rre n c e  o f  S o a r l e t  F e v e r  i n  p e rso n s  g iv in g  a 
n e g a t iv e  D iok t e s t  b u t  K in lo o h  r e p o r t s  t h a t  * in  a s e r i e s  
o f  6 ,807  D ick r e a c t io n s  o b se rv ed  d u r in g  th e  p a s t  two y e a r s ,  
S o a r l e t  F e v e r  h a s  been found t o  o c c u r o n ly  i n  i n d iv id u a l s  
g iv in g  a marked D iok r e a c t io n * .  These s ta te m e n ts  a re  
d i f f i c u l t  to  r e c o n c i le  b u t  from  th e  ev id en o e  o f  com peten t 
o b s e rv e r s  i t  m ust be a c c e p te d  t h a t  S c a r l e t  F e v e r  may 
o c c u r among n e g a t iv e  D ick  r e a c t o r s .
I n  tw e n ty -e ig h t  o f  th e  D ick p o s i t i v e  p a t i e n t s  a 
r e - t e s t  was c a r r i e d  o u t on  th e  t w e n t y - f i r s t  day o f  d i s e a s e
and i n  tw e n ty - f o u r  o r  86$ th e  r e - t e s t  was n e g a t iv e .  T h is 
c o n firm s  my p re v io u s  o b s e r v a t io n  t h a t  the  m a jo r i ty  o f  D iok  
p o s i t i v e  r e a c t o r s  become n e g a t iv e  r e a o t o r s  d u r in g  th e  
o o u rse  o f  S o a r l e t  F e v e r .
Z o e l l e r Ts t o x i - e x t i n c t i o n  s ig n  was n o te d  i n  one 
o f  th e  p o s i t i v e  r e a c t o r s  i n  whom th e  r a s h  ap p ea re d  fo u r  
d ays a f t e r  th e  p e rfo rm an ce  o f  th e  Diok t e s t .  The 
" re a p p e a ra n c e  phenom enon" d e s c r ib e d  by Z in g h e r  waa n o t  
re c o rd e d  i n  any o f  th e s e  p a t i e n t s .
F iv e  o f  th e  D iok n e g a t iv e  r e a o t o r s  w ere  u n d e r  my 
c a r e .  I n  fo u r  th e  a t t a c k  o f  S c a r l e t  F e v e r  was m ild  
b u t  i n  one i t  was m o d e ra te ly  s e v e r e ,  The l a t t e r  p a t i e n t  
d e v e lo p ed  d o u b le  O t i t i s  J le d ia  and l a t e  A d e n i t i s  o c c u rre d  
i n  one o f  th e  m ild  o a s e s .
THE DICK TEST IN PERSONS GIVING A HIS TORT OF
SCARLET FEVER.
One h u n d red  and e i g h t y - e i g h t  p a t i e n t s  n o t i f i e d  a s  
s u f f e r in g  from  D ip h th e r ia  and fo r ty - tw o  members o f  th e  
n u r s in g  s t a f f  w ere r e p o r te d  to  have s u f f e r e d  p r e v io u s ly  
from  S o a r l e t  F e v e r .  A l l  w ere su b m itte d  to> th e  D iok t e s t  
and f i f t y - f i v e  o r  24$ w ere found  to  be p o s i t i v e .
TShere t h e  d ia g n o s is  o f  S o a r l e t  F e v e r i s  n o t  
c o n firm e d , th e  p a t i e n t s  o r  t h e i r  r e l a t i o n s  a re  n o t  in fo rm ed  
alw ays o f  t h i s  f a c t  and th u s  a  f a l s e  h i s t o r y  w i l l  be g iv e n  
l a t e r .  I n  o th e r  c a s e s  th e  h i s t o r y  i s  so vague and 
i n d e f i n i t e  t h a t  no r e l i a n c e  c an  be p la c e d  on i t .  I  do n o t  
th in k  t h a t  th e s e  two g ro u p s would aoooun t f o r  24$ o f  th e  t o t a l .
Among p e rs o n s  w i th  a h i s t o r y  o f  S c a r l e t  F e v e r  Ker 
and h i s  co -w o rk e rs  found p o s i t i v e  D ick t e s t s  i n  1 7 .7 $ ,
K in lo o h  and h i s  c o -w o rk e rs  i n  10$ , th e  D ioks i n  9 .3 $ ,
R osen  and K o ro b io in a  i n  2 3 .4 $  and Brown W.A. i n  6«6$ •
I n  none o f  th e s e  g roups was th e  h i s to r y  v e r i f i e d  and th e  
f i g u r e s  show g r e a t  v a r i a t i o n .
In  a n o th e r  group o f  f o u r te e n  p e rs o n s  R osen and 
K o ro b io in a  v e r i f i e d  th e  h i s t o r y  b u t  found two to  be D iok 
p o s i t i v e .  Brown found  no p o s i t i v e  r e a c t io n s  i n  e ig h ty -  
t h r e e  p e rs o n s  who u n d o u b ted ly  had s u f f e r e d  from  S o a r l e t  
F e v e r  f i v e  y e a r s  p r e v io u s ly .  I n  e ig h t  o f  my o a s e s  I  was 
a b o le  to  v e r i f y  th e  h i s t o r y ;  sev en  w ere n e g a t iv e  and one
(4 4 ) .
was D iok p o s i t i v e .  The h i s t o r y  o f  th e  p o s i t i v e  r e a o t o r
i s  a s  f o l lo w s : -
A n u r s e ,  aged  17 y e a r s ,  was found to  be  D iok 
p o s i t i v e  when she Jo in e d  th e  s t a f f  on 4 .3 .2 7 .  She 
was im m unised a g a in s t  S o a r l e t  F e v e r  by th e  D iok  
m ethod . The i n j e c t i o n s  w ere  g iv e n  a t  fo u r -d a y  
i n t e r v a l s  and i n  a l l  1 8 ,0 0 0  s k in  t e s t  d o se s  o f  
to x in  w ere  a d m in is te r e d .  The Diok t e s t  was 
n e g a t iv e  on 1 2 .4 .2 7 .  She d ev e lo p ed  S o a r l e t  F e v e r  on 
2 1 .6 .2 7  b u t  t h e  D iok t e s t  pe rfo rm ed  on th a t  d a te  
was o b so u re d  by t h e  r a s h .  Though th e  r a s h  was 
m arked th e  a t t a c k  was m ild . T y p ic a l  d e sq u am a tio n  
fo llo w e d  and th e  D iok  t e s t  was n e g a t iv e  on  th e  2 1 s t  
day o f  d i s e a s e .  On 1 8 .6 .2 9  I  o a r r i e d  o u t  a n o th e r  
D ick  t e s t  and o b ta in e d  a  p o s i t i v e  r e a c t i o n .
Thus d u r in g  th e  two y e a r s  w h ich  had e la p s e d  be tw een  th e
a t t a o k  and th e  f i n a l  D ick t e s t  t h i s  n u rse  had a g a in  become
s u s c e p t ib l e  d e s p i te  h e r  r e p e a te d  e x p o su re  to  i n f e c t i o n .
A p p a re n tly  w here th e  h i s t o r y  o f  p re v io u s  S o a r l e t
F e v e r  oan  be  v e r i f i e d  few  p o s i t i v e  D iok r e a c t i o n s  a re
o b ta in e d  and t h i s  i s  i n  ag reem en t w ith  th e  known r a r i t y
o f  seoond a t t a c k s .
P o s i t i v e  S ch ick  t e s t s  have been  found i n  p e rs o n s  who
have s u f f e r e d  from  D ip h th e r ia .  D udley s u g g e s ts  t h a t  i n
th e s e  o a se s  th e  c l i n i c a l  D ip h th e r ia  h a s  a c te d  a s  th e
"p rim ary  s t im u lu s 11 b u t h a s  n o t p roduced  s u f f i c i e n t  a n t i t o x i n
to  g iv e  a  n e g a t iv e  S dh iok  t e s t  and t h a t  l a t e r  ex p o su re  to
d i p h th e r i a  i n f e c t i o n  may a c t  a s  th e  " se c o n d a ry  s t im u lu s "
and q u ic k ly  p ro d u ce  a n t i t o x i n  to  p r o t e c t  a g a in s t  a  seoond
a t t a o k .  I  do n o t  th in k  th e  r a r i t y  o f  second  a t t a c k s  o f
S c a r l e t  F e v e r , d e s p i te  th e  p e r s i s t e n c e  o f  p o s i t i v e  Diok
r e a c t i o n s  i n  th o se  who have s u f f e r e d  from  th e  d i s e a s e ,  oan
be  e x p la in e d  on  t h i s  b a s i s  a s  th e  serum  o f  a D iok  p o s i t i v e  
r e a o t o r  may p ro d u ce  a  p o s i t i v e  S c h u l tz - C h a r l to n  t e s t .  
F u r th e r  Kondo h a s  r e p o r te d  e ig h ty  p a t i e n t s  i n  whan a  change 
i n  t h e  D ick  r e a c t i o n  from  n e g a t iv e  to  p o s i t i v e  was 
o b se rv e d  d u r in g  S o a r l e t  F e v e r  and y e t  t h e  serum  o f  a l l  
th e s e  p a t i e n t s  p roduced  p o s i t i v e  S o h u l tz -C h a r l to n  b la n o h in g .
The w ork o f  Ando and o f  Toyoda and h i s  c o -w o rk e rs  on 
th e  th e r m o la b l le  and th e rm o s ta b le  f r a c t i o n s  o f  D iok to x in  
s u g g e s ts  t h a t  th e  p e r s i s t e n c e  o f  p o s i t i v e  D iok t e s t s  a f t e r  
S o a r l e t  F e v e r  i s  due to  th e  d ev e lopm en t o f  a l l e r g y  to  
th e  th e rm o s ta b le  f r a c t i o n .
THE DICK TEST WHERE THE DIAGNOSIS OF SCARLET FEVER
RMAINED DOUBTSUL.
As f a r  baok a s  1829 T ro u sse a u  n o te d  t h a t  a l l  t h e  
t y p i c a l  m a n i f e s ta t io n s  o f  th e  d i s e a s e  w ere n o t  p r e s e n t  i n  every  
c a se  o f  S o a r l e t  F e v e r . H is f in d in g s  have b e en  c o n firm ed  
u n i v e r s a l l y  and to -d a y  t h e  d ia g n o s is  o f  S o a r l e t  F e v e r  p r e s e n t s  
many d i f f i c u l t i e s .  The r a s h  may b e  f l e e t i n g  o r a b s e n t and 
may n o t  b e  fo llo w ed  by d e sq u am a tio n ; o b v io u s  s o r e  t h r o a t  may 
be  m is s in g  an d  even th e  changes i n  t h e  to n g u e  may be i l l -  
d e f in e d  and in c o m p le te . I t  i s  im p o s s ib le  to  d i f f e r e n t i a t e  
S o a r l e t  F ev e r from  some ty p e s  o f  P u e r p e r a l  F e v e r  on 
b a c t e r i o l o g i c a l  o r  e p id e m io lo g ic a l  g rounds and th e  c l i n i c a l  
d i s t i n c t i o n s  a r e  f a r  from  d e a r .  When c o n s id e r in g  r e l a p s e s  
th e  p o s s i b i l i t y  o f  one v a r i e ty  b e in g  e n g ra f te d  on janother h a s  
b e e n  m en tio n e d . A gain  th e  in o u b a t lo n  p e r io d  i s  v a r i a b le  and 
v a r i a t i o n s  from  tw e n ty - fo u r  h o u rs  to  s i x  days have b een  
r e p o r te d  by com peten t o b s e r v e r s .  v a ry in g  ty p e s  o f  h a e m o ly tio  
s t r e p to o o o o i  have been  i s o l a t e d  from  S o a r l e t  F ev er p a t i e n t s  
b u t  its y e t  no t r u e  c o rre sp o n d e n ce  betw een  th e  ty p e  o f  
s t r e p to o o o c u s  and th e  ty p e  o f  d is e a s e  h as  b een  d e m o n s tra te d .
The d ia g n o s is  o f  S o a r l e t  F e v e r i s  based  on c l i n i c a l  
o b s e r v a t io n s  and th e  c l i n i c a l  c o n c e p tio n  o f  w hat i s  to  be 
re g a rd e d  a s  S o a r l e t  F e v e r  w i l l  vary  w i th  d i f f e r e n t  o b s e r v e r s .
I n  so>me p a t i a i t s  a d m itte d  t o  M o n sa ll H o s p ita l  w i th  a  
d ia g n o s is  o f  S o a r l e t  F e v e r th e  o l i n i o a l  f in d in g s  w ere so
(4 7 ) .
i n d e f i n i t e  t h a t  th e s e  p a t i e n t s  w ere c l a s s i f i e d  on d is o h a rg e  
a s  " d o u b tfu l  S o a r l e t  F e v e r" .  I n  t h i s  g roup  w ere p la o e d  
one hundred  and tw en ty -tw o  o r  2 .4 $  o f  th e  t o t a l  o a se s  
a d m it te d .  T hese p a t i e n t s  w ere n u rse d  i n  th e  b e d - i s o l a t i o n  
w ard , d e sq u am a tio n  was a b s e n t  i n  eaoh  and th e  minimum p e r io d  
o f  d e te n t i o n  was tw en ty^ne  d a y s . No r e t u r n  o a se s  o o o u r re d .
On a d m iss io n  e ig h ty - s e v e n  o r  7 1 .3 $  w ere found  to  be 
D iok p o s i t i v e .  I n  s e v e n ty - s e v e n  o f  th e se  r e - t e s t s  on  th e  
t w e n t y - f i r s t  day o f  d i s e a s e  showed t h a t  tw e n ty - s ix  o r  3 3 .8 $  had 
become D ick  n e g a t iv e .  T his i s  i n  marked c o n t r a s t  to  t r u e  
S o a r l e t  F e v e r w here 76$ o f  th e  p o s i t i v e  r e a o to r s  w ere found 
t o  be n e g a t iv e  on th e  t w e n t y - f i r s t  d a y .
These D iok t e s t s  s u g g e s t  th a t  th e  m a jo r i ty  o f  th e s e  
p a t i e n t s  d id  n o t  s u f f e r  from  S o a r l e t  F e v e r th o u g h , on c l i n i c a l  
g ro u n d s , one h e s i t a t e d  to  be so  d o g m a tic .
DIAGNOSIS NUMBER OFPftTIENTS NUMBERP o s i t i v e NUM BE R NECP.TIVE
Tonsillitis 128 *76 5 2
Eryf bema 81 4 2 59
Rube l l a 15 \ 1 4
Pn eu m onia 15 6 1
U r t i c a r i a 1 1 5 8
B r o n c h i t i s 9 6 5
Dermatiti  s 6 5 3
D i p h t h e r i a . 5 2 3
Otitis Media 4 4 -
Cor\ /3a ■ 4 2 2
Dru9 Ra sh 5 1 2
Rh evim atisin 2 1 i
A b s c e s s 2 - %
E hterit is 2 1 1
J au nd ice 1 1 -
P urpura 1 - 1
Mumps 1 1 -
C h i c k e n  Pose- 1 I —
S m a l l  p o x 1 - 1
P s o r i a s i s 1 - 1
M e a s l e s I \ -
TOTAL 2 9 2 162 130
T A E . l t  XII. The. Dick te.st and Disease m ZBZ patients m whom
file o r i g i n a l  d i » g h » s i s  S c a h eV  F i v e v  u i s  n * t
Confirm ed .
THE DICK TEST WHERE THE DIAGNOSIS OF SCARLET FEVER
WAS NOT CONFIRMED.
I n  two h u n d red  and n in e ty - tw o  o r  5 .7 $  o f  th e  t o t a l  
p a t i e n t s  a d m itte d  a s  s u f f e r i n g  from  S o a r l e t  F e v e r ,  t h a t  d ia g n o s is  
was n o t  c o n firm e d . The f i n a l  d ia g n o s is  and th e  r e s u l t s  o f  th e  
D iok t e s t s  on a d m iss io n  a re  shown i n  T a b le  X II* T hese p a t i e n t s  
w ere n u rse d  i n  th e  i s o l a t i o n  o r  b e d - i s o l a t i o n  w a rd s .
One hun d ered  and tw e lv e  o f  th e  p o s i t i v e  r e a o to r s  w ere 
r e - t e s t e d  tw e n ty -o n e  days a f t e r  a d m iss io n : one hundred  and one
w ere p o s i t i v e  and e le v e n  w ere n e g a t iv e .  I n  th e s e  e le v e n  
p a t i e n t s  th e  d ia g n o s is  was T o n s i l l i t i s  and  s h o r t  n o te s  on each 
a re  g iv e n  i n  A ppendix  I .
How a re  S o a r l e t  F e v e r w ith o u t  a r a s h  and T o n s i l l i t i s  to  
be d i f f e r e n t i a t e d  w i th  any d e g re e  o f  c e r t a i n t y  ? The f a u c i a l  
c o n d i t io n  i s  n o t  d i s t i n c t i v e  and  v o m itin g  may o r  may n o t o c c u r  
i n  e a c h ; t h e  changes i n  1he to n g u e , so  c h a r a c t e r i s t i c  o f  S o a r l e t  
F e v e r  may be i l l - d e f in O d  o r  a b s e n t  and i n  T o n s i l l i t i s  th e  tongue  
may be r e d ,  raw and p a p i l l a t e d .  The o c c u r re n c e  o f  N e p h r i t i s  
would fa v o u r  a  d ia g n o s is  o f  S o a r l e t  F e v e r b u t  o th ex w ise  th e  u s u a l  
c o m p lic a tio n s  a re  common to  b o th  c o n d i t io n s .  A h i s t o r y  o f  
p re v io u s  e x p o su re  to  i n f e c t i o n ,  a lth o u g h  o f  v a lu e ,  i s  n o t  
c o n c lu s iv e .  I n  th e s e  p a t i e n t s  no d e t a i l e d  e n q u i r i e s  w ere made 
r e g a r d in g  p re v io u s  ex p o su re  to  i n f e c t i o n  o r  th e  o c c u rre n c e  o f  
f u r t h e r  o a se s  i n  t h e  same h o u se h o ld .
Does a  change i n  th e  D iok r e a o t io n  o c c u r  i n  c a s e s  o f
(4 9 ) .
T o n s i l l i t i s  i n  whom th e r e  h a s  b e en  no s u s p i c i o n  o f  S o a r l e t
F e v e r  ? I  r e - t e s t e d ,  tw e n ty -o n e  days a f t e r  a d m is s io n , t h i r t e e n
p a t i e n t s  who had y ie ld e d  p o s i t i v e  Diok r e a c t i o n s  on a d m is s io n
and i n  whom th e  o r i g i n a l  d ia g n o s is  o f  D ip h th e r ia  was ohanged to
T o n s i l l i t i s ;  a n e g a t iv e  r e s u l t  was o b ta in e d  i n  f o u r .  A ll  th e s e
p a t i e n t s  w ere  s u f f e r in g  from  w hat i s  u s u a l ly  o a l le d  S e p t ic
T o n s i l l i t i s  and s h o r t  n o te s  on  t h e  f o u r  i n  whom th e  D iok
r e a o t io n  changed a re  g iv e n  i n  A ppendix I I .  I n  th e s e  f o u r
o a se s  o a r e f u l  e n q u i r i e s  e l i c i t e d  no e v id e n ce  o f  e x p o su re  to
S o a r l e t  F e v e r  and no o t h e r  p e rs o n  i n  a iy  o f  th e  h o u se h o ld s
was in f e o t e d .  Rhoads found  h a e m o ly tio  s t r e p to o o o o i  i n  th e
t h r o a t s  o f  tw e n ty -s e v e n  o u t  o f  one hundred  D ip h th e r ia
p a t i e n t s  and 5 5 .2 $  o f  th e s e  s t r e p to c o o o i  w ere c o n s id e re d
to  be s o a r l a t i n a l  s t r a i n s .
N obel and Sohonbauer have  r e p o r te d  two c a s e s  o f
E r y s ip e la s  i n  whom th e  Diok r e a o t io n  changed from  p o s i t i v e
to  n e g a t iv e  d u r in g  th e  c o u rse  o f  th e  i l l n e s s .  I  found  a
s i m i l a r  th o u g h  much d e la y e d  change i n  th e  fo l lo w in g  c a se
o f  Acute Rheum atism .
A g i r l ,  aged 14 y e a r s ,  waa a d m itte d  on th e  t h i r d  day 
o f  i l l n e s s  w i th  a d ia g n o s is  o f  S o a r l e t  F e v e r .  She 
gave a  h i s to r y  o f  v o m itin g  and s o re  t h r o a t  b u t  no 
r a s h  had b e e n  s e e n .  No e v id e n ce  o f  S o a r l e t  F e v e r  was 
found b u t  th e  t o n s i l s  w ere a c u te ly  in f la m e d . She was 
a d m itte d  to  th e  b e d - i s o l a t l o n  w ard .
The f e v e r  o o n tin u e d  and  th r e e  days l a t e r  d o u b le  o to rrhoea  
was n o t ic e d .  The te m p e ra tu re  rem ained  h ig h  and the  
p a t i e n t  seemed more a o u te ly  i l l  th a n  th e  a u r a l  
c o n d i t io n  w a r ra n te d . A f u r t h e r  e x a m in a tio n  f o u r  days 
a f t e r  a d m iss io n  re v e a le d  a c u te  e n d o c a r d i t i s .  Her 
o o n d i t io n  became g rav e  and s i x  weeks e la p s e d  b e fo re  
th e  te m p e ra tu re  s u b s id e d . A t th e  end o f  s i x  m onths
(5 0 ) .
h e r  h e a r t  was s u f f i c i e n t l y  im proved to  p e rm it  o f  
h e r  b e in g  t r a n s f e r r e d  by am bulance to  h e r  home.
No d esq u am a tio n  was n o te d .
The D iok t e s t  was p o s i t i v e  on a d m is s io n  and  a g a in  
one m onth l a t e r  b u t  was found to  be n e g a t iv e  f o u r  
and f i v e  m onths a f t e r  a d m iss io n .
Thus a ahange i n  th e  D iok r e a o t io n  from  p o s i t i v e  t o  
n e g a t iv e  h a s  b een  r e p o r te d  i n  two o a se s  o f  E r y s ip e la s  and I  
have found  a s i m i l a r  ahange i n  f i f t e e n  c a s e s  o f  T o n s i l l i t i s  
and i n  one c a se  o f  Aoute R heum atism . The r e s e a r c h e s  o f  
Burt-TRfhite, C o leb ro o k  and t h e i r  c o -w o rk e rs  s u g g e s t  t h a t  women 
w i th  p o s i t i v e  Diok r e a c t i o n s  show an  in c re a s e d  s u s o e p t i b i l i t y  
to  P u e r p e ra l  F e v e r  b u t  I  have b een  u n a b le  to  f in d  any re c o rd  
o f  a n  a l t e r a t i o n  i n  t h e  D iok r e a o t io n  d u r in g  th e  o o u rse  o f  t h a t  
d i s e a s e .  I t  i s  known t h a t  h a e m o ly tio  s t r e p to o o o o i  p ro d u ce  
d i s e a s e s  o th e r  th a n  S c a r l e t  F e v e r b u t  b a o t e r i o l o g i c a l l y  th e s e  
s t r e p to o o o o i  a re  n o t o f  th e  same s p e c ie s  th o u g h  s o m e ,is o la te d  
from  c o n d i t io n s  o th e r  th a n  S c a r l e t  F e v e r , g iv e  a l l  th e  r e a c t i o n s  
o f  t h e  Diok s t r a i n .  lay f in d in g s  su p p o r t t h i s  and s u g g e s t t h a t  
S o a r l e t  F ev e r i s  n o t a s p e c i f i c  d i s e a s e .
B p id e m io lo g io a lly  th e  a s s o c i a t io n  o f  S c a r l e t  F e v e r  w i th  
T o n s i l l i t i s  i s  known. H a l l id a y ,  a f t e r  i n v e s t i g a t i n g  o u tb re a k s  
o f  S o a r l e t  F e v e r i n  S ch o o ls  i n  Glasgow, came to  th e  c o n c lu s io n  
t h a t  "a  s e r i e s  o f  s o re  t h r o a t s  may a c t  a s  th e  c o n n e c tin g  l i n k  
be tw een  two a p p a re n tly  s p o ra d ic  o ases o f  S o a r l e t  F e v e r" .
Soammon r e p o r te d  a m ilk -b o rn e  ep idem io  o f  s o re  t h r o a t  w hich  
was t r a c e d  to  th e  da irym an  and h i s  fam ily  where a l l  had 
S o a r l e t  F e v e r  e x ce p t th e  m o ther who had a  s e p t i c  f i n g e r .
( 5 1 ) .
C l i n i c a l l y  th e r e  a r e  d i f f e r e n t  ty p e s  o f  S o a r l e t  
F e v e r  and a p p a re n t ly  one ty p e  oan become e n g ra f te d  upon  
a n o th e r*  A g a in , new a d m iss io n s  t o  S o a r l e t  F e v e r  w ards 
r e i n f e c t  c o n v a le s c e n ts  and o au se  ep id em io s  o f  c o m p l ic a t io n s .  
Between t h e  type  o f  d is e a s e  and th e  ty p e  o f  s t r e p to o o o o u s  no 
c o rre sp o n d e n c e  h a s  h e e n  e s t a b l i s h e d .  T hese f a c t s  f a v o u r  th e  
view  the& S o a r l e t  F e v e r  i s  n o t  a  s p e c i f i c  d i s e a s e  b u t  a g a in s t  
t h i s  i s  t h e  know ledge t h a t  S o a r l e t  F e v e r  p r o t e c t s  a g a in s t  
i t s e l f  and te n d s  to  b re e d  t r u e .
' i-. 1 ‘ 'c;-
..--v
( 5 2 ) .
SUMMBY ADD CONCLUSIONS
The a s s o o i a t i o n  o f  s t r e p to o o o o i  w ith  S o a r l e t  F e v e r  
h a s  been  re o o g n is e d  f o r  many y e a r s  b u t ,  u n t i l  th e  work o f  th e  
D ic k s , no c o n v in c in g  e v id e n c e  t h a t  s t r e p to o o o o i  o au se  t h i s  
d i s e a s e  had b een  fo r th c o m in g . T h is  e t i o l o g i o a l  r e l a t i o n s h i p  
i s  now a o o ep ted  g e n e r a l ly  b u t  no c e r t a i n  m ethod o f  d i f f e r e n t i a t i n g  
th e s e  s t r e p to o o o o i  from  o th e r  h a e m o ly tio  s t r e p to o o o o i  h a s  b een  
d is c o v e re d .  At th e  p r e s e n t  th e  e v id e n c e  a v a i l a b l e  s u g g e s ts  
s t r o n g ly  t h a t  S o a r l e t  F e v e r i s  n o t  a  spe o i f i o  d i s e a s e  b u t 
r a t h e r  one m a n i f e s ta t io n  o f  s t r e p to o o o o a l  i n f e c t i o n .
The d iso o v e ry  by th e  D ioks o f  a s o lu b le  s te e p to o o o o a l  
to x in  o a p ab le  o f  p ro d u o in g  o l i n i o a l  S o a r l e t  F e v e r  h a s  advanced
I
g r e a t l y  o u r  know ledge o f  th e  d i s e a s e .  The p ro d u c t io n  o f  an  j
a n t i t o x io  serum  fo llo w e d  o lo s e  on t h i s  d is c o v e ry .  As man a lo n e  |
j
i s  s u s c e p t ib l e  to  t h i s  to x in  an  a c c u ra te  m ethod o f  t i t r a t i n g  J
th e  to x in  o r  th e  a n t i t o x i n  i s  n o t  y e t  a v a i l a b l e .  |
i!
The u se  o f t h i s  t o x in ,  i n  s o lu b le  d i l u t i o n , a s  a s k in  j
t e s t  f o r  s u s o e p t i b i l i t y  to  S o a r l e t  F e v e r  was in tro d u c e d  by th e  !'
j !
D io k s . The m a te r i a l  i n  t h i s  t h e s i s  in c lu d e s  a lm o st a l l  th e  |
D iok  t e s t s  p e rfo rm ed  a t  M o n sa ll F e v e r  H o s p i ta l  from  June  1926 |!j
to  June  1929 . The i n v e s t i g a t i o n  was oonoem ed w ith  th e  r e s u l t s  J
o f th e  D iok t e s t  i n  (a) p a t i e n t s  s u f f e r in g  from  S o a r l e t  Fe-ver ;j
(b ) p a t i e n t s  i n  whom th e  d ia g n o s is  o f  S o a r l e t  F e v e r  rem ained  
d o u b tfu l  o r  was n o t confirm ed  (o ) p a t i e n t s  w ith  a h i s t o r y  o f  
S o a r l e t  F e v e r , ( d )  p a t i e n t s  who, su b seq u en t to  t e s t in g ,d e v e lo p e d  j
(5 3 ) .
S o a r l e t  F e v e r  and (e )  i n  p a t i e n t s  n o t i f i e d  a s  s u f f e r i n g  
from  D ip h th e r ia  and ( f )  i n  th e  n u r s in g  s t a f f .
The r e s u l t s  o f  th e  Diok t e s t  i n  th e  e a r ly  and l a t e  
s t a g e s  o f  S o a r l e t  F e v e r  have co n firm ed  i n  g e n e r a l  th o s e  
.o b ta in e d  by o t h e r  o b s e r v e r s .  The m a jo r i ty  o f  p a t i e n t s  
g iv e  p o s i t i v e  t e s t s  e a r ly  i n  th e  d is e a s e  and th e  g r e a t e r  
p r o p o r t io n  o f  th e s e  beoome n e g a t iv e  r e a o to r s  d u r in g  th e  
o o u rse  o f  th e  d i s e a s e .  I n  g e n e ra l  o o m p lio a tio n s  a r e  l e s s  
f r e q u e n t  and th e  d u r a t io n  o f  s ta y  i n  h o s p i t a l  i s  s h o r t e r  in  
th o s e  p a t i e n t s  who g iv e  a n e g a t iv e  r e a o t io n  e a r ly  i n  th e  
d i s e a s e  b u t  t h i s  does n o t  a p p ly  to  i n d iv id u a l  o a s e s .
S eco n d ary  a t t a c k s  a re  m ore f r e q u e n t  i n  p a t i e n t s  g iv in g  a 
p o s i t i v e  r e a o t io n  i n  th e  e a r ly  s ta g e s  b u t  do n o t  a p p e a r  to  be 
in f lu e n c e d  to  any e x te n t  by th e  r a t e  o f  developm ent o f  n a tu r a l  
im m unity a s  shown by Diok t e s t s  on th e  t w e n t y - f i r s t  day o f  
d i s e a s e .  In  p a t i e n t s  t r e a t e d  by a n t i - s c a r l a t i n a l  serum  my 
r e s u l t s  a re  in c o n c lu s iv e  b u t  h e re  n e i t h e r  t h e  serum  no r the  
to x in  oan be a c c u r a te ly  a s s e s s e d .
A p o s i t i v e  Diok t e s t  i n d ic a t e s  s u s o e p t i b i l i t y  to  
S c a r l e t  F ev e r b u t  a n e g a t iv e  r e s u l t  does n o t  i n d i c a t e  co m p le te  
im m unity i n  eve iy  c a s e .  The t e s t  h a s  been  shown to  be 
s u i t a b l e  f o r  a p p l i c a t io n  to  th e  oommunity and th e  o c c a s io n a l  
o c c u rre n c e  o f  S o a r l e t  F ev e r i n  a n e g a t iv e  r e a c t o r  does n o t 
d e t r a c t  to  any e x te n t  from  th e  v a lu e  o f  th e  t e s t  i n  t h i s  
r e s p e c t .
I n  p e rso n s  re p u te d  to  have s u f f e r e d  from  S o a r l e t
(5 4 ) .
F e v e r a c o n s id e r a b le  num ber g iv e  p o s i t i v e  r e a o t io n s  b u t  w here 
| l i i s  h i s t o r y  i s  v e r i f i e d  p o s i t i v e  r e a o t io n s  a re  in f r e q u e n t .  
T h is i s  i n  ag reem en t w i th  t h e  f a o t  t h a t  seoond  a t t a c k s  o f  th e  
d i s e a s e  a re  r a r e .
I n  g e n e ra l  th e  r e l a t i o n  be tw een  th e  D iok t e s t  and S o a r le t  
F e v e r  i s  v e ry  o lo s e  b u t  i n  p a r t i o u l a r  i t  i s  n o t  s u f f i c i e n t l y  
c o n s ta n t  to  w a r r a n t  oom plete  a o o ep tan o e  i n  d ia g n o s is .  l la ry  
p a t i e n t s  g iv e  n e g a t iv e  t e s t s  on t h e  f i r s t  day o f  d i s e a s e ,
o th e r s  rem a in  p o s i t i v e  i n  ihe l a t e  s t a g e s  and i n  p a t i e n t s
s u f f e r i n g  from  o th e r  d i s e a s e s  a  ahange from  p o s i t i v e  to  
n e g a t iv e  i n  t h e  r e s u l t  o f  th e  t e s t  h a s  b een  o b se rv e d . A 
ohange from  n e g a t iv e  to; p o s i t iv e  d u r in g  th e  o o u rse  o f  S o a r l e t  
F e v e r h a s  b e e n  re o o rd e d  by some o b s e rv e r s  and  th e  serum  o f  a 
p o s i t i v e  r e a o to r  may p ro d u ce  S o h u ltz -C h a r  I t  on b la n o h in g . 
C l in i o a l l y  S c a r l e t  F e v e r  i a  a p o s i t iv e  r e a c t o r  can n o t be 
d i s t in g u i s h e d  from  th e  sam e d is e a s e  i n  a n e g a t iv e  r e a c t o r .
A b r i g h t  r a s h  may o b so u re  th e  r e a c t i o n  b u t  t h i s  i s  o f  l i t t l e  
im p o rt a s  i n  such  o a se s  th e  d ia g n o s is  i s  n o t  u s u a l ly  i n  d o u b t.
T h o u ^ i, on b a c t e r i o l o g i c a l  g ro u n d s , S o a r l e t  F e v e r 
oan no lo n g e r  be lo o k ed  upon  a s  a s p e c i f i c  d i s e a s e ,  i t  i s ,  
f o r  c l i n i c a l  and a d m in i s t r a t iv e  p u rp o s e s , s t i l l  re g a rd e d  a s  a 
d e f i n i t e  e n t i t y .  Where i t s  m a n i f e s ta t io n s  a re  t y p i c a l  th e  
D ick t e s t  i s  n o t r e q u i r e d  f o r  d ia g n o s is  and 1he t e s t ,  i n  
d o u b tfu l  c a s e s ,  i s  o f  l i t t l e  or no v a lu e .
The f a u l t  seems t o  be more w ith  -the to x in  th a n  w ith
(5 5 ) .
th e  t e s t  and r e o e n t  work s u g g e s ts  t h a t  i n  th e  f u tu r e  a  
s ta n d a r d i s e d  and more s p e c i f i c  to x in  w i l l  he a v a i l a b l e  and 
so g r e a t ly  enhance  th e  v a lu e  o f  th e  t e s t .
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A P P E N D I X  I
T ills oo n t  a  i n s  s h o r t  n o te s  on e le v e n  p a t i e n t s  i n  whom 
th e  o r i g i n a l  d ia g n o s is  o f  S o a r l e t  F e v e r  was a l t e r e d  to  
t o n s i l l i t i s  and i n  whom t h e  Dioik; r e a o t io n  changed from  
p o s i t i v e  to  n e g a t iv e  d u r in g  t h e  o o u rse  o f  th e  i l l n e s s .
1 .  A m a le , aged 2 y e a r s ,  was a d m itte d  on th e  3rd  day o f  
i l l n e s s .  The f a u o ie s  w ere d e e p ly  i n j e c t e d  h u t no 
r a s h  o r  p e e l in g  o f  th e  to n g u e  was o b s e rv e d . N e i th e r  
p y r e x ia  n o r  d esq u am a tio n  was r e c o rd e d .
2 . A fe m a le , aged 6 y e a r s ,  was a d m itte d  on th e  2nd day o f
i l l n e s s .  The t o n s i l s  w ere e n la rg e d  and in fla m e d  b u t
no r a s h  o r  s t r i p p i n g  o f  t h e  tongu,e was n o te d .  The 
te m p e ra tu re  was r a i s e d  f o r  24 h o u rs  a f t e r  a d m iss io n . 
D esquam ation  d id  n o t  o c c u r .
3 . A f a n a l e ,  aged 7 y e a r s ,  was a d m itte d  on th e  1 s t  day o f  
d i s e a s e .  She had v o m ited , t h e  f a c e  was f lu s h e d  and 
sh e  com plained  o f  s o r e  t h r o a t .  Ho r a s h ,  f e v e r  o r  
d esq u am a tio n  was n o te d .
4 . A fe m a le , aged 6 y e a r s ,  and g iv in g  a h i s t o i y  o f  s o r e
t h r o a t ,  was a d m itte d  on th e  8 th  day o f  i l l n e s s .  Ho
s t a i n i n g  was se e n  and th e  tongue  was n e i t h e r  o o n g ested  
n o r  p e e le d .  S l i g h t  o e rv io a l  a d e n i t i s  was p r e s e n t .
Ho d esq u am a tio n  o c c u r re d .
5 .  A fe m a le , aged 4 y e a r s ,  was a d m itte d  on th e  2nd day  o f  
d i s e a s e .  Ho r a s h  was s e e n  n o r  was th e  tongue  t y p i c a l  
b u t  th e  t o n s i l s  w ere in flam ed  and p a r t l y  co v ered  by 
lo o s e  e x u d a te . The te m p e ra tu re  was r a i s e d  f o r  36 h o u rs . 
D esquam ation  d id  n o t o c c u r .
6 . A m a le ,a g e d  7 y e a r s ,  was a d m itte d  on th e  6 th  day o f  
i l l n e s s .  A h is to z y  was o b ta in e d  o f  v o m itin g  and so re  
t h r o a t  b u t  n o t  o f r a s h .  Flalcy d esq u am atio n  was p r e s e n t  
on  th e  fo re h e a d . Ho f e v e r  o r  f u r t h e r  d esq u am atio n
was o b se rv e d .
7 . A fe m a le , aged 8 y e a r s ,  was a d m itte d  on  th e  3 rd  day o f  
i l l n e s s .  There was a h i s t o r y  o f  s o r e  t h r o a t  and 
f l u s h in g  o f  th e  f a o e .  Ho r a s h  w as se e n  b u t th e  fa u c e s  
w ere a o u te ly  in f la m e d . F e v e r  p e r s i s t e d  f o r  th r e e
d a y s , t h e  to n g u e  did n o t  p e e l  and no desq u am atio n  was s e e n .
(67)
8 . A m a le , aged 3 y e a r s ,  was a d m itte d  on  th e  6 th  day o f  
i l l n e s s .  A r a s h  w as s a id  to  have b e e n  p r e s e n t  on th e  
f a o e .  Ho s t a i n i n g  was s e e n , th e  to n g u e  was n o t  
t y p i o a l  and t h e r e  was no f e v e r .  S l i g h t  o e r v io a l  
a d e n i t i s  w as n o te d .  Ho d esq u am a tio n  o c c u r r e d .
t 9 . A fe m a le , aged 4  y e a r s ,  was a d m itte d  on th e  4 th  day o f
d i s e a s e .  Ho e ry th em a was p r e s e n t  b u t  th e  s h i n  showed 
num erous f l e a  b i t e s .  The tonguew as th ic k ly  c o a te d  
and th e  t o n s i l s  w ere sw o lle n  and in f la m e d . F e v e r 
was p r e s e n t  f o r  48 h o u r s ,  t h e  to n g u e  d id  n o t s t r i p  
and no d esq u am a tio n  was s e e n .
10* A fe m a le , aged 6 y e a r s ,  was a d m itte d  w ith  a h i s t o r y  o f
s o r e  t h r o a t  s t a r t i n g  on  t h e  p re v io u s  d ay . The fa o e  was
f lu s h e d  b u t  no r a s h  was p r e s e n t .  A part from  s l i g h t  
f a u c i a l  i n j e c t i o n  no l e s i o n  was found and d esq u am a tio n  
w as a b s e n t .
1 1 . A m a le , aged 6 y e a r s ,  and g iv in g  a h i s t o r y  o f  so re  
t h r o a t  and v o m itin g , was a d m itte d  on th e  2nd day o f  
i l l n e s s .  Ho r a s h  w as p r e s e n t  b u t  th e  fa o e  was f lu s h e d .  
The t o n s i l s  w ere g r e a t ly  e n la rg e d . F ev e r l a s t e d  f o r  
3 d a y s , th e  to n g u e  d id  n o t  p e e l  and no d esq u am atio n  
o c c u r r e d .
P a t i e n t  4 was d e ta in e d  f o r  50 days ow ing to  r h i n i t i s  and 
e x c o r i a t i o n  o f  th e  n o s t r i l s  b u t  i n  t h e  o th e r  t e n  p a t i e n t s  
t h e  a v e ra g e  s ta y  i n  h o s p i t a l  was 2 2 .3  d a y s . Ho r e t u r n  o a se s  
o c c u r r e d .
A P P E N D I X  I I .
T h is  c o n ta in s  n o te s  on f o u r  p a t i e n t s  i n  whom th e  
d ia g n o s is  o f  D ip h th e r ia  was ohanged to  T o n s i l l i t i s  and in  
*whom a n  a l t e r a t i o n  from  p o s i t i v e  to  n e g a t iv e  i n  th e  r e s u l t  
o f  th e  Diok t e s t  was n o ted  d u r in g  th e  o o u rse  o f  th e  i l l n e s s .
1 . A m a le , aged 1 y e a r ,  was a d m itte d  on  th e  2nd day o f 
i l l n e s s .  A s m a ll  p a to h  o f  e x u d a te  was p r e s e n t  on 
one t o n s i l .  C u ltu re s  f a i l e d  to  r e v e a l  d ip h th e r i a  
b a o i l l i .  He was n u rse d  i n  a D ip h th e r ia  w ard . At 
no tim e  was any e v id e n c e  o f  S o a r le t  F e v e r  found 
and no S o a r l e t  F e v e r o c c u rre d  i n  th e  w ard .
2* A m ale , aged 5 y e a r s ,  was a d m itte d  on th e  3rd day 
o f  d i s e a s e .  S e p t ic  e x u d a te  was p r e s e n t  on th e  
t o n s i l s ,  b u t  a l l  o u l tu r e s  w ere n e g a t iv e .  F e v e r  
p e r s i s t e d  f o r  2 d a y s . He was n u rse d  i n  a 
D ip h th e r ia  ward f o r  two days and th e n  t r a n s f e r r e d  
to  th e  b e d - i s o l a t i o n  w ard . Ho e v id e n o e  o f  
S o a r l e t  F e v e r was s e e n  and no o a se s  a ro s e  i n  th e  
w ard .
2 . A m a le , aged 1 y e a r ,  was a d m itte d  on th e  1 s t  day o f 
i l l n e s s .  The t o n s i l s  w ere sw o lle n  and in fla m e d  and 
a p a tc h y  e x u d a te  was p r e s e n t .  A l l  o u l tu r e s  w ere 
n e g a t iv e .  The te m p e ra tu re  was r a i s e d  f o r  th r e e  
d a y s . He was n u rse d  i n  th e  b e d - i s o l a t i o n  ward and 
no s ig n s  o f  S o a r l e t  F e v e r  w ere s e e n .
4 . A fe m a le , aged 6 y e a r s ,  and g iv in g  a h i s t o r y  o f  
v o m itin g  and s o re  t h r o a t ,  was a d m itte d  on th e  3 rd  
day o f  i l l n e s s .  S e p t ic  ex u d a te  was p r e s e n t  on 
th e  t o n s i l s  w hich  w ere a o u te ly  in f la m e d . Ho c u l tu r e  
showed d ip h th e r i a  b a c i l l i .  F e v e r  was p r e s e n t  f o r  
two d a y s . S h i was b a r r i e r  n u rse d  i n  a d ip h th e r ia  
ward and no ev id en o e  o f  S o a r l e t  F e v e r was s e e n .
(69)
i P P E 5  I  I  I  I I I .
Age and s e x  o f  4 >422 S o a r l e t  F e v e r  p a t i e n t s .
Age
i n
y e a r s .
HUmber
o f
M ales .
HUmber
o f
F e m a le s .
TOTAL.
1
0 1 H 6 6 12
IH 25 30 55
a  -  3 107 98 205
3 - 4 172 177 349
4 - 5 197 192 389
5 - 6 239 272 511
6 - 7  256 247 503
1
7 - 8  178 229 407
j
8 - 9  133 168 301
i  , ,
9 -1 0  115 127 242
rH1oH
i
379 1 418 797
15 —20 147 165 312
20 -30 105
i  .  -  -
131 ! 236
30 -4 0 26 46 72
40 -5 0 11 16 27
Over 50 2 2 4
TOTAL 2098 2324 4422
(70)
i P ?  E S I  1 I  IV.
Age and s e x  o f  291 S o a r l e t  F e v e r  p a t i e n t s  to  whom 10 o .o .  
a n t i s o a r l a t i n a l  serum  w ere g iv e n  on  a d m is s io n .
Age
i n
y e a r s .
JTumber
o f
M ales*
Mtimber
o f
Fem ales*
TOTAL.
0 - 1 « ■ BM « •
1 - 2 1 MB 1
2 - 3 8 5 13
3 - 4 6 7 13
4 - 5 12 11 23
5 - 6 12 15 27
6 - 7 10 13 23
7 -  8 14 19 33
8 - 9 9 11 20
9 - 1 0 8 11 19
10 -  15 28 40 68
15 -  20 10 15 25
20 -  30 8 11 19
3 0 - 4 0 1 5 6
it* 0 1 Oi o 1 1
O ver 50 MB
TOTAL 127 164 291
( 7 1 ) .
A F P E H I I X  7 .
Age and s e x  o f  122 p a t i e n t s  I n  i&om th e  d ia g n o s is  o f  
S o a r l e t  F e v e r  rem ain ed  d o u b t f u l .
Age
i n
y e a rs#
dum ber
o f
M ales#
Camber
o f
Fem ales#
to ta l*
Hio 1 1
CV21H 1 6 7
8  -  3 8 6 14
3 - 4 4 6 10
4 - 5 6 9 15
5 - 6 4 11 15
6 - 7 4 9 13
CD1e- 7 4 11
8 - 9 5 5
9 - 1 0 4 1 5
10 -  15 8 10 18
15 -  20 2 4 6
20 -  30 1 M0 1
50 -  40 «
0 1 § 1 1
Over 50 « p
20££D 55 67 122
( 7 « ) .
A P P E H D I X  VI.
Age and s e x  o f  292 p a t i e n t s  i n  whom th e  d ia g n o s is  o f  
S o a r l e t  F ev e r was n o t  o o n firm ed .
Age
In
y e a r s .
itfumber
o f
M a le s .
Ktimber
o f
F em ales .
TOTAL.
0 - 1 7 6 13
H 1 tV5 12 11 23
2 - 3 13 11 24
3 - 4 10 10 20
4 - 5 9 12 21
5 - 6 14 16 30
6 - 7 12 14 26
7 - 8 8 10 18
8 - 9 2 13 15
<£> 1 H O 7 9 16
H O 1 H Cn 22 24 46
15 -  20 10 12 22
20 -  30 5 8 1 3
30 -  40 1 4 5
4 0 - 5 0 „ •• -
Over 50 mm — 0m
T0TA1 132 160 292
( 73 ) .
